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CHPABKA 

OeAepanbHbiM WHCTi/nyr npoMbiuineHHOw co6cTBeHHOCTH (flanee - Hhcthtyt) HacrroflmMM 
yflocroBepfleT, mto npwno>KeHHbie MaTepwanbi flBJiflK>Tca TOMHbiM BOcnpoi/i3BeAeHi/ieM 
nepBOHawanbHoro onwcaHwa, c^opwiyjibi, petfcepaTa m MepTeweii (ecni/i MMeKrrc*) 3aflBKM 
N2 2002128414 Ha BbiAaMy naTeHTa Ha M3o6peTeHMe, noflaHHOW b UlHCTMTyT b OKT*6pe 
wiecflue 24 ah* 2002 roAa (24.10.2002). 



Ha3BaHne M3o6peTeHMfi: Cnoco6 nonyMeHi/m TpaHcreHHbix pacTeHMM c 

noBbiiueHHOM ycTOMHMBOCTbio k 4wronaToreHaM 

3a^BHTe/ib: HHcn/rryT 6noopraHi/mecKOW xmmi/ih wM.M.M.LLIe- 

MflKMHa M KD.A.OBHMHHMKOBa PoCCMMCKOtl aKa- 

A6MI/11/1 HayK 

J 

AeftcTBKrrejibHbie aBTopbi: UJECTMBPATOB KoHCtaHTMH AneKcaHApoBMH 




C12N15/29, C12N15/82, A01H05/00 
Cnoco6 nojiyneHHH TpaHcreHHtix pacreHHH c noBBnneHHOH ycroHHHBocrBio k 
4>HTonaToreHaM. 

H3o6pereHHe othochtcs k oftnacra reHexHHecKOH HHaceHepHH pacreHHH h Moacer 
6bitb Hcnojn>30BaHO juhl TpaacreHHBix pacreHHH c 3a#aHHBiMH cBOHCTsaMH. 

Q63op 

Ochobhoh ymep6 cejn>CKOxo3HHCTBeHHBiM KyjmrypaM npHHHHaerca BHpy chbimh , 
6aKTepHajn>HMMH h iph6hbimh naToreHaMH, npHneM h eih o chmbih Bpejj cymecrBeHHO 
npeBBnnaer TaKOBOH ot HaceKOMwx h flpyrax Bpe^HTejieH BMecre b3htbdc. B cbok> onepeflB, 
rpn6ij naroreHBi no BpeflOHocHocra 3aHHMaK>T nepBoe MecTO cpe^H nponnx B036ymaTejieH 
3a6ojieBaHHH. 

, HanpHMep, 3<j)<i>eKTHBHoe B03£ejn>iBaHHe 3Cmjihhhkh orpaHHHHBaeTCH hcckojibkhmh 
6ojie3HHMH: 4>HTO$Topo3Hoe yBfl^aHHe (Phytophthora fragariae), BepTHipajiJiapHoe yBSAaiffle 
(Verticittium alboatrum), imthhctoctb jihctbcb (Mycosphaerella fragariae), jihctoboh oacor 
(Diplocarpbn earliana\ CKpynHBamie jihctobbdc nJiacrraHOK (Dendrophoma obscurans), cepaa 
rHHKB (Botrytis cinerea), MyHHHcraa poca (Sphaerotheca humuli) h ap. rpn6Bi B036yzmTejm 
3a6oJieBaHHH pacTeHHH, He tojibko bjikueot Ha pocT h pa3BHTHe pacxHTejiBHoro opraHH3Ma, ho 
3anacTyK> 3HaHHrrejiBHO CHHKaioT npoflyKTHBHocTB KyjiBTypHBix Haca^eHHfi. 

B COBpeMeHHOM CeJIBCKOM X03HHCTBe 3(J)<|>eKTHBHMH KOHTpOJIB Hafl rpH6HBIMH 

naToreHaMH flocrHraercfl komhjickchbim no;opcoflOM. C oahoh cropOHBi, MeroaaMH 
Tpa^mnoHHOH cejienmiH bbeboahtcji HOBBie copTa, o6jia#aioin;He noBBnneHHofi 
ycTOHHHBOCTBio k onpe#ejieHHBiM pacaM rpH6oB. O^HaKO Ha nojiyneHHe o^Horo copTa TaKHM 




ciioco6om yxoAHT b cpe^HeM okojio 10 Jier. 3a 3to BpeMH naroreHHU 3aHacryio ycneBaior 
MyrapoBaxb h hobmh copx TCpHCT pe3HCTCHTHocn> h 6bicrpo ycTapesaeT. AjIBTepHaTHBHUH 
noHxojx — reHexHHecKafl HKaceHepnfl. Cnoco6 reneTHHecKOH TpaHC(J)opManHn pacremiH 
no3BOJiaer nepeHOCHTb b hhx oxflejibHbie rema pe3HCTeHTHocTH h nojiynaTb pacreHHH c 
noBwmeHHOH ycTOHHHBOcrao k mnpoKOMy cneiopy 4>HTonaroreHOB 3a KopoxKoe BpeMs. 

IIojiyHeHHe ipaHcreHHMX pacTeHHH c noBumeHHOH . ycTOHHHBocTtio oSbihho 
CTanKHBaeTCfl c npo6jieMaMH BocnpoH3Bo,ztHMocTH H3BecxHBix cnoco6oB h c npo6jieMaMH 
nojiyneHHH pacTeHHH c hh3khm ypoBHCM coMaKJioHanBHtix otkjioh©hhh. 

H3BecTHH nySnmcaipaH, nocBjmjeHHbie onTHMH3aiiHH cnoco6a reHeranecKofi 
TpaHc <|) opManHH 3eMJMHHKH caflOBofi pa3pa6oTaHHOH James et al. (1990) h Nehra et al. (1990). 
B cnocoGe TpaHC^opMaixHH H3mchjuih: l)cocTaB MHHepajn>Hofi h/hjth ropMOHarrbHOH cpejajj 
ana pereHepamiH h cejieicrmH TpaHc$opMaHTOB, 2) ran h KOHEtempaitHK) cejieicraBHoro 
areBrra, 3) reHoran copTa, 4) ran nrraMMa h BeicropHyio KOHCipyiapiK), 5) ran h 
KOHueHTpanHio yrjieBOAOB, 6) ran 3KcnjiaHTa (jihctbh, HepenncH, cerMeHTU ycoB, MepncTeMa). 

Du Plessis et al. (1997) H3MeHmiH cnoco6 arpo6aKTepHaju>HOH TpaHc4>opMaimH 3aMeHHB b 
cpeae cejieiojHH h pereHepamm ipanc^opMaHTOB 6-6eH3HjiaMHHonypHH Ha cHErreraHecKHH 
peryjiHTop pocTa - ra#Ha3ypoH. Oh OKa3anca 6ojiee a^^eicraBHBiM peryjraropOM pocTa pjix 
3eM7iHHHKH. Bmccto arpoSaKTepHajibHoro nrraMMa LBA4404 aBTopbi crami Hcnojn>30Ban> 
C58/PGV2260. Pa3pa6 otehhlih cnoco6 o6jia#aeT cymecTBeHHbiM He^ocTaxKOM — oneHb 

BWCOKOH HaCTOTOH COMaKJIOHaJIBHblX H3MCHCHHH CpeflH TpaHC(J)OpMaHTOB. 

Dier et al. (2001) noKa3arra, hto cMeHa caxapo3Bi Ha rjnoico3y, b cpe^ax Myjn>ranjraKamiH, 
KOKyjiBTHBaiiHH, cejieiojHH h pereHepaupm TpaHc^opMaHTOB, 3HaHHTejibHO noBbnnaeT nacTOTy 
pereHepaaHH TpaHcreHHbix no6eroB. H3BecTHo pemeHne, b kotopom aBTopbi aejiaiOT nonbrncn 
chh3htb nacTOTy coMaioiOHajibHHX H3MeHeHHfi nyreM 3aMeHbi caxapo3bi Ha MajibTO3y (Stuart 
et al. US Patent 4,801,545, 1989). 
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Mathews et al. (1998) noKa3ajm, hto KOHneHTpamui h ran ceneKXHBHoro arema b 
KyHBTypanBHOH cpejxe OKa3bmaK>T 6ojn»moe bjihahhc Ha npoijecc pereHepauHH TpaHcreHmix 
no6eroB. Taicace HMeer 3HaneHHe h npoflOJDKHTejn»HOc*n> Kyjn>THBHpoBaHHH Ha ccjickthbhoh 
cpejje. H3MeHeHHe chctcmm cejieKuma ho3bojihjio nojiyqan> HHcnae, HexKMepmie jihhhh, 
cocTOHmne tojibko H3 TpaHcreHHux KJiexoK. 

Dolgov et al. (1999), Hcnojn>3yfl cnocoS onncaHrara b pa6oTax James et al. (1990) h 
Nehra et al. (1990) pa3pa6oTaHHMH jjjul copra Redcoat, nojiynaim TpaHcreHHoe pacreme 
3eMJWHHKH cajjoBOH copTa OefiepBepK. 3$$eKTHBHocn> Mero^a TpaHC(J)opMamiH mix copra 
OeftepBepx oica3ajiaci> MeHee 1%, b to BpeMH leax aim copra Redcoat 3<J><J>eKTHBHOcn> 
pa3pa6oTaHHoro MeTo^a cocTaBJuma 6,5%. 

De Mesa et al. (2000) H3MChhjih cnoco6 reHeraHecicoft TpaHc$opMamiH, cKOM6nHHpOBaB 
cnoco6, pa3pa6oraHHBifi James et al. (1990) h Nehra et al. (1990), c 6ajumcnnHecKHM 
Mero^oM. MexaHHnecKHe noBpextaeHHH Ha jihctobmx AHCKax ohh HaHocium 
MHKpoHacnmaMH . 

B nepeHHCjieHHux cnoco6ax noaroTOBica 3KcnjiaHTOB ocHOBaHa Ha e^HHOBpeMeHHOH 
npouej^ype hoatotobkh Bcero HHCJia 3KcnjiaHT0B (James et al. 1990 h Nehra et al. 1990). 
HbBecTeH cnoco6, npn kotopom b KanecTBe 3KCiuiaHTOB Hcnojn>3yK>T ijejibie jmcTOBtie 

HJiaCTHHKH, Ha KOTOptie OOTOBpeMeHHO HaHOCHTCH MaKCHMOHBHOe KOJIHHeCTBO MexaHHHeCKHX 

noBpe^cAeHHH (Trinh et al. 2001). 06a 3th cnoco6a noBBnnaioT nacroTy HeKpo3a. 

Humara et al. (1999) noKa3ajra, hto HaneceHne. MHKporpaBM yjn>Tpa3ByKOM Ha Heaoayio 
TKaHB ceMHAO.TBHBix sKCiuiaHTax cochbi conpoBOECAaercji 6ojiee hh3koh nacTOTOH HeKpo3a. 
Cnoco6 npHMeHHM tojibko hjix 3M6pHOHajibHBix TKaaeH 3apoflbnnefi hjih jhoGhx Apyrax 
cjiy^aeB, Kor^a pereHepaijHfl H#ex H3 3iraTejiHajiBHi>ix kjictok. 

H3BecTHH ny6jimcauHH, b kotopux cnoco6 reHeTHHecKOH TpaHc^opMaipm 
onTHMH3HpyK>T < ^JIfl npeflorapameHira HeKponraecKHX peaio^Hfl npn no#roTOBKe 
pacTHTejiBHBix 3KcruiaHT0B h HHOKyjiflUHH hx b arpo6aKTepHajiBHOH cycneH3HH. 
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Perl et al. (1996) nuranHCB chtohtb HacroTy HeKpo3a 3a cnex HcnoJiMOBaHaa 

aHTHOKCBmaHTOB. ^oSaBJieHHe B Cpe^y KOKyJIBTHBaitHH OOT OBpeMeHHO T3KHX KOMnOHCHTOB 

KaK DTT h PVPP no3BOJiHJio nojmocTBK) HHrn6HpOBaTB HeKpco, h ao6htbch HOJiyHeHHH 
$epTHjn>HBix TpaHcreHHBix pacreHHH BHHorpa^a. OflpaKO,' cnocoS BOcrtpoH3B0 ( zpiM tojibko Ha 
pacTHTCJi&HOM Maxepnajie o^Horo copra Superior Seedless. 

Olhoft et al. (2001) o6HapyECHjiH, hto coeAHHeHHa c thojiobhmh rpynnaMH, HanpHMep L- 
OTCTeHH, choco6hh noBBnnaTb ^acroTy TpaHC^opManpaH arpo6aKxepHHMH KJieroK Glycine 
max. 3^$eicr npoflBJiaercfl tojibko Ha craj^HH KO-Kyjn>THBarcHH sKcnuaHTOB c 
arpoSaKTepHHMH. Abtopbi o6Hapy^CHHH TaioKe, hto He tojibko L-ijhctchh npn ^oGaBJieHim b 
cpe^y KOKyjn>THBanHH MoaceT ho3hthbho bjirhtb Ha npoijecc TpaHc^opMactHH. AHajiorcnrayio 

aKTHBHOCTB npOHBJDUIH TdKHe BemeCTBa KBK TJiyTaTHOH, DTT, HaipHJI THOCyJII>(|)aT, HOHLI 

MeflH h xejiaTH Ecejie3a. IlepeHHCJieHHBie BemecxBa HHrn6npyK>T aKTHBHOcn> pacTHTejn>HBix 
no jih$ eHOJiOKCH£a3 h nepoKCHAa3, iiorbbsisisi tqm commm pa3BHTHe HeKpoxHHecKHx peaxnHH 
BKDBaHHHx nopaHeHHeM hjih naToreHaMH. 

Ootsko, Bee nepeHHCJieHraie xHMHHeciaae KOMnoHeHTBi, ao6aBjraeMBie b mrraTejiBHyio 
cpe^y He tojibko buhsdeot Ha npoijecc B3aHMO£eHCTBH2 6aicrepHfi c pacTHTejn>HBiMH KJierKaMH, 
ho h OKa3BiBaK>T HeraxHBHoe bjihkhhc Ha caMy pacTHTejiBHyio ncaHB SKcnjiaHTOB. 

IfeBecreH KOM6nHHpoBaHHBiB nojpcoa jajw ycxpaHeHHH HeKpo3a (Hansen, US Pat 
6162965). CoraacHO cnoco6y Ha arane arpo6aKTepHajn>HOH TpaHc<|>opMaijHH, Hcnojn>3yiOT 
XHMHHeciaae hhth6htopli Henpo3a hjih BBi6HpaK)T arpo6aicrepHajiBHBiH nrraMM, kotopwh ne 
HEwyuHpyeT BtipaaceHHuft HeKpo3, hjih HcnojiB3yK>T reHenrqecKHH noflxoa, npn kotopom 
BMecrre c HirrepecyiOD^HM reHOM b pacTHTejiBHBie KJienca nepeHOCHTca ren cneipi<j)HHecKoro 
^aicropa HHTH6HpoBaHHH HeKpo3a. Taicne ^aicropBi H3BecTHw aaBHO, ho ohh oSjiaaaioT 
Kpaihae y3KHM BH^ocneuH^HHHWM xapaicrepoM aKTHBHocra. Abtop He npHBOj^HT aaHHBix no 

BJIHHHHK) CHHHCeHHfl HeKp03a Ha CHH^CeHHe 06meiX) ypOBM COMaKJIOHaJIBHBDC OTKJIOHeHHfi. 
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H3BecTmie MOflH<J)HKaijHH cnoco6oB TpaHc^opManHH oKa3£majm BjraxHHe name scero Ha 
HacroTy pereHepaiCHH TpaHcreHHtix no6eroB, jih6o Ha nacroTy ^opMHpoBaHHH TpaHcreHHoro 
Kajuiyca. Hh oahh ycoBepmeHCTBOBaHHMH cnoco6 He uphboahji k 3HaHHTejn>HOMy cHH^ceHmo 

COMaKJIOHaJIBHUX OTKJIOHeHHH H MOp<J) O JIOFHHeCKHX H3MCHCHHH TpaHCreHHWX paCTCHHH C 

noBMmeHHOH ycroHHHBOCTBK) k ipH6aM-<J>HTonaxoreHaM. HanpHMep, npn 3KcnpeccHH 
TayMaraHa b TpaHcreHHMX pacreHrax orypija (Szwacka et al. 2002) noBKuneime 
ycroHHHBOCTH k Pseudoperotiospora cubensis oSHapyacHBajmcb tojibko y nacra TpancreHHUx 
jihhhh, a ypoBeHB 3KcnpeccHH peKOM6HHaHTHOro 6ejnca He KoppejmpoBan c ypoBHeM 

yCTOHHHBOCTH. 

Pi3BecxH0 6o3n>moe hhcjio pacTHTejiBHBix 6ejncoB, KOToptie b toh eltch hhoh creneHH 
tokchhhm flJM 4 )HTOnaTOreHOB H Moryr 6mtb Hcnojn>30BaHBi npH nojiyneHHH pacxeHHH 
ycTOHHHBwx k rpH6aM-naroreHaM. Oofla b nepsyio onepejoiB othochtca oSmnpHaa rpynna 
PR-npOTeHHOB (pathogenesis-related proteins), BKjnonaiomaH wm> ceMeficxB (Linthorst 1991). 
TaiOKe k hhm othochtch aHTHMHKpo6HHe nenraABi (thohhhh, Rtfyzwmshi h neKXHHBi) h 
pH6ocoMo-HBaKTHBHpyioniHe npoTeHHu. AHTHrpH6Haa aicraBHOCTB nyqine Bcero H3yneHa y 
6ejiKOB, OTHocamnxca k jxpyt/i ceMeHCTBaM PR-3 (rjnoKaHa3Bi) h PR-4 (xHTHHa3Li). 06a ma 
6eJiKOB othoottck no MexaHH3My aicraBHOCTH k nmpojm3yiomHM $epMeHTaM, pa3pymaionjHM 
CTpyKTypHtie komhohchtbi kjictohhoh cremcH rpn6oB. 

CeMeHCTBO PR-5 both TayMaTHH-noflo6Htie 6ejncH b otom miaHe H3yneHi>i 3Hawrem>HO 
cjia6ee. Ohh Moryr hpohbjiotb aHTHrpn6Hyio aKTHBHoexB npoTHB nrapoicoro cneicrpa rpH6oB 
naToreHOB (Abad et al. 1996), HanpHMep, tskhx KaK Alternaria solani, Aspergillus Jlavus, 
Aspergillus parasitica, Bipolaris maydis, Bipolaris zeicola, Phytophthora fragariae, 
Verticillium alboatrum, Mycosphaerella fragariae, Diplocarpon earliana, Dendrophoma 
obscurans 9 Botrytis cinerea, Sphaerotheca humuli, Fusarium graminiarum, Fusarium 
oxysporum, h Ap. HeT 0flH03HaHHBix coo6meHHH h 06 aHTHSaicrepHajibHOH aicraBHOCTH 
TayMaTHH-noflo6HHX 6ejncoB b TpaHcreHHBix pacTeHHax. KbBecTHO, hto, KaK h ocrrajibHBie 
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rpynrai PR 6ejncoB ohh; noBHjpiMOMy, BtmojiEunoT b pacTHrenbHiix KJiencax 3amHTHyio 
$yHKnmo. HanpHMep, h3bcctho s to> 3KcnpeccHH PR-5 (TL) npcrreHHOB b pacreHHzx 
aKTHBHpyercH araxaMH naroreHOB, MexaHHHecKHMH noBpeayjeHBJiMH, a xaiOKe tskhmh 
MeTaSoJBHTaMH KaK cajmiiHJiOBM KHcnoTa h ABA (Stintzi et al. 1993). Taicace H3bcctho 3 «rro 
TaKOH TayMffraH-noAo6HHH GejiOK H3 Kyicypy3M, KaK 3eaMa*raH npoflBJiaer aHrmpH6HyK> 
aKTHBHOCTb in vitro, ho juuub b coneraHHH c aHTn6HOTHKOM hhkkomhbchh Z HHra6HpyionmM 
chhtc3 xHTHHa (Roberts et al. 1990). TaKHM o6pa30M, 3eaMaraH BucxynaeT KO^aicropoM 
ycHJiHBaiomHM ^efiCTBHe cy6jieTarn>HOH KOHneirrpaijHH aHTH6HOTHKa. B Taienx ace ycjiOBrax 
npo^BjiaeT aHTHrpH6Hyio aiemBHOcrb h TayMaTHH. 

H3BecTHo, hto nepeHOC h 3KcnpeccHH reHa Ta6aHHoro ocMOTHHa b TpaHcreHHHX 
pacreHHflx KapTO<|»ejra noBumajia hx ycTOHHHBocxB k Phytophthora infestans, a b 
TpaHcreHHBix pacreHnax TaSaxa He Bjrazjia Ha 3amHTHBie MexaHH3MH opraHH3Ma (Liu et al. 
1994). 

H3 pa6oxbi Datta et al. (1998) H3Becrao, hto TpaHcreHHue pacreHHa pnca c reHOM 
pncoBoro TayMaiHH-noAo6Horo 6emca tip nofl KompojieM 35S npOMOTOpa o6jia#aiOT 
noBBimeHHOH ycroHHHBOCTBio k Rhizoctonia solanl 

Dolgov et al. (1999) nepeHOCHjm reH xayMaTHHa b pacTeima a6jiohh, mopkobh, rpynm h 
3eMJMHHKH. ABxopH noOTBepOTJiH tojibko HHTerparpno reHa b reHOM pacxeHHH, HO 
3KcnpeccHH 6ejnca b TpaHcreHHBix TKaHHX He aHajra3HpoBanacb. 

Schestibratov et al. (2001) HcnonMyH h3bccthbih cnoco6 reHCTHHecKofi TpaHc^opMajotHH 
(James et al. 1990 h Nehra et al. 1990) nojiyHHjm pacreHHH 3cmjihhhkh ca^OBofi c reHOM 
TayMaiHHa. Tojibko y h ecKo jibkhx TpaHcreHHBix jihhhh 6i>uia noOTBepacaeHa aKcnpeccira 
peKOM6HHaHTHoro 6ejnca. 

Hh ojjym H3 H3BeciHBix cnoco6oB He flaeT bo3mo>ichocth nojiynarB TpaHcreHHBie 
pacTeHHa, HanpHMep 3CMjihhhkh ca^OBOH, c aiccnpeccHefi TayMarHH-noflo6HBEC 6ejiKOB h b 
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nacTHOCTH xayMaiHHa, npomnmomHe noBLnneHHyio yeroHHHBoexb k <J)HTonaToreHaM h c 

HH3KHM ypOBHCM COMaKJIOHaJTbHLIX OTKJIOHeHHH. 

H3BecreH US Patent 5,856,154 (Ryals et al. 1999), Ha cnoco6 3aimmj pacTeimS ot 
na-roreHOB, b ocHOBe KOToporo jieacHT co3AaHHe xHMepnbix reHOB KOOTpyiomnx SeJUCH 
rpynrra'PRl h npBMCHCHHe xhmhhcckhx areHTOB nnx co3#aHHH ycjiOBHH pa3BHTHH chctcmho 
HH^yncapyeMofi pe3HCTeHTHOCTH (SAR). Abtoph ocymecTBJimoT Bw6op rana reHerHHecKHX 

KOHCTpyid^HH C yHCTOM HCHOJIB30BaHBUI (J)aKTOB HO CHCTCMHO HHflyiJHpyeMOH pC3HCTCHTHOCTH 

pacTeHHH, Koropaa BMpa6an>iBaeTC5i pacreHMMH b otbct Ha bjihhhhc BHenmnx <J>aKTOpoB. 

H3BecreH Taioiee cnoco6 co3flaHHH TpaHcreHHBix pacreHHH nyreM BseaeHHa b pacreHHe 
ffsyx reHOB, npoAyiXHpyionmx 3$$eicr SAR (Baker et al. US Patent Appl.20020004944, 
2002). TeM He MeHee, b aaHHux pa6oTax HeT aamifcix noOTBepK^aionmx tot $aicr, hto 
Tpaec^ opMHpycMBie pacreHHH b HTore o6jia#aioT He tojibko ycroHHHBOcn>io, ho h 
coxpaHmoT Bee Mop^onorHHecKHe xapaicrepHCTHKH. 

CVHIHOCTb H306pCTeHHH 

Oahhm H3 o&beKTOB H3o6pereHH« kbjihctch ycoBepmeHCTBOBaHHWH cnoco6 

TpaHC^OpMai^HH, B COOTBeTCTBHH C KOTOpfclM, HCHOJII>3yK>T HOCTa^HHHyK) KOKyJIBTHB aiJHK> 

3KcnjiaHTOB Koropas coAepaarr: i) crajcpxEO Bti6opa OAHoro both 6onee jihctobbix cemeHTOB 

flJIfl nOflTOTOBKH 3KCII JI3HTOB \ ti) nOflTOTOBKy JIHCTOBHX .ZJHCKOB HyreM OTfleJieHHfl OT Ka^OrO 

jmcTOBoro #ncKa cemeHTa h nocjieflyiomefi HHOKyjm^HH h KOKyjttTHBaipm jihctobbix ahckob 
c* arpo6aicrepBuiMH; iii) CTajocmo yAanemui c jihctobbix #hckob H36brnca arpoGaicrepHH, 
OTAejieHHfl co cropoHW nepBoro cpe3a nepBOH napraH 3KcnnanTOB; iv) cranio nepeHoca 
3KcnJiaHTOB Ha cpeay cejieiojHH h pereHepaijHH; v) no#roTOBKy nocjie^cyionmx napraH 
' 3KcnjiaHTOB b COOTBeTCTBHH c nyHKraMH iii) H iv) flO ^opMHpoBaHHH nocjieAHefl napTHH 
3KcmiaHTOB H3 BBi6paHHWx jihctobbix joihckob; npnneM no^TOTOBKa KdoiqipVi H3 nocneayiomHX 
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napxHH 3KcmiaHT0B BLanojraaercji nocjie BpeMeHHoro mrrepBajia Heo6xo#HMoro zura 

TpHHC(J)OpMai5HH paCTHTCJIBHLIX KJieTOK H <J) OpMHpOBaHHfl B jmCTOBUX #HCK3X HHflyiJHpyeMOH 
pe3HCTeHTHOCTH K aOHOTBraeCKHM H 6HOTHHGCKHM CTpeCCaM. 

K cJie^yiomeMy ofrbeicry H3o6pereHHH othochtch BeKTopHM KOHCTpyiatHa, Hcnojn>3yeMM 
Ha arane TpaHc^opMamra, KOTopaa coflepaorr reHexHHecKHH MaTepnan, KOOTpyiomnfi, no 
KpaHHCH Mepe, orhr 6enoK, HanpHMep TayMaTHH. 

J^pyniM o&bCKTOM H3o6pexeHHfl hruhctch cnoco6 noJiyneHEW xpaHcreHHoro pacrreHHH Ha 
npHMepe 36mjihhhkh ca^OBOH c noBumeHHOH ycroftHHBocT&io k rpH6aM naxorenaM, 
HanpHMep Botrytis cinerea. 

IlepeHeHB (frnrvp 

Oht 1 A. CxeMa mia3MTW>i pUR528. 
Oht 1 B. CxeMa tuia3MHAti pBBThau. 

Oht 1 B. PecrpHKUHOHHBifi ^pameHT Xbal-BamHI H3 iuia3MHflLi pBBThau, Hecympafl 
nocjieAOBarejEbHociB preprothaumatin n. 

Oht 2. CxeMa 6nHapHoro Beicropa pBIThau35. LB h RB - jieBufi h npaBHfl KpaeBtie 
noBTopBi T-JJHK; pAnos - TepMHHaxop H3 reHa HonanHHCHHTeTa3i>i; pNOS - npoMorop H3 
reHa HonajniHCHHTCTa3w; p35S - npoMorop 35S PHK BHpyca M03anKH epbcthoh KanycTBi; 
nptn - reH pacrareji&Horo ceneicraBHoro Mapicepa HeoMHrpaH4)oc$OTpaHC$epa3w; thaull - 
nocjieAOBaxenBHOCTB preprothaumatin II KOflHpyiomafl cynepcjia,mcHH 6ejiOK TayMamH n. 

Oht 3. Bjihhhhc no-cra^HHHOH KOKyjibTHBanpaH c Agrobacterium tumefaciens Ha nacTOTy 

HeKp03a B TKaHHX SKCHJiaHTOB 

Oht 4. BjraHHHe no-cra^HHHOH KOKyjibTHBaijHH c A. tumefaciens Ha TpaH3HeHTHyio GUS- 
SKcnpeccmo b tkzhxx sKcruiaHTOB 

Onr 5. BjiHHHHe no-CTa^HHHOH KOKyjiBTHBauHH Ha nacTOTy <J)opMHpoBaHHji TKaHeft 
yCTOHHHBblX K KaHflMHI^HHy (Km+) Ha hcxoahmx SKcnjiaHTax. 

^5/7 2*03 




<Dht 6. BjmimKe no-craAHHHOH KOKyjiBTHBanira Ha nacTOTy pereHepamca TpaHcreHHBix 
noSeroB. 

JeTajiBHoe omcame rooSpeTeHHg. 

B ocHOBe ycoBepmencTBOBaHHoro cnoco6a nojiyneSHH TpaHcreHHBix pacreHHfi, b tom 

HHCJie 3CMJIHHHKH Ca#OBOH, JIC3KHT UpHMeHeHHe eCTeCTBeHHMX MOJieKyjMpHBIX MexaHH3MOB, 

Koroptie aKTHBHpyiOTCH b pacTeHHJDc b npoijecce pa3Bnni5i jioKajn>Ho HH^yimpyeMofl 
pe3HcxeHTH0CTH k a6HOTEraecKHM h 6hoihhcckhm crpeccaM. 

Cnoco6 nojiy^eHHfl TpaHcreHHLix pacTCHBH c yjiynmeHHUDMH arpoHOMHnecKHMH 
xapaKTepHcrmcaMH coctoht H3 cjie^yiomnx 3TanoB. 

Ha nepBOM 3xane ocymecTBJiinoT BBi6op cbohctb ipaHcreHHoro pacTeHHH h co3flaiOT 
BCKTOpH&ie KOHcrpyKi^HH jijisl nepeHOca Heo6xoOTMoro reHeTBraecicoro MarepHana b 
pacTHTejiBHue KJiencH. 

Ha BTopoM 3Tane npoBOflHT BBi6op copTa (reHorana), ocymecxBJMioT noaroTOBiey 
MaTOHHBDC pacTCHHH jajw hx nocjiejayionjefi: CTepnin33aipiH h BBe#eHHg b KyjiBTypy in vitro, 
npoBOAHT MHKpoKJiOHajiBHoe pa3MHoxccHHe pacTHTejn>Horo MarepHana h no^roTOBKy 
yKopeHCHHtix pacTCHHH in vitro, KOTOpBie nocnyEcar hctohhhkom jihctobbdc sKcunaHTOB. 

Ha Tper&eM 3Tane ocymecTBJiinoT arpo6aKTepHajn>Hyio TpaHc^opMaixmo c 

HCnOJIB30BaHHeM CKOHCTpyHpOBaHHBIX BeKTOpHBDC IIJia3MH£. C 3TOH IjeJIBK) HpOBOflflT 

no^roTOBKy 6aKTepHajH>Hofi cycneH3HH, npoBewrr c6op h no^roTOBKy jihctbcb h 

OCymeCTBJI5IK)T nO-CTa^HHHyK) HHOKyJiaHHK) H KOKyJIBTHBamiEO 3KCIIJiaHT0B B COOTBeTCTBHH c 

ycoBepmeHCTBOBaHHBiM cnoco6oM. 

Ha cjieflyionjeM 3Tane ocymecTBJDnoT cejieiopao TpaHcreraoH ncaHH, ot6op 

TpaHC^OpMaHTOB H 3HHMHHaiXHIO aipo6aKTepHft H npOBOflflT MHKpOKJIOHaJIBHOe pa3MHO>K€HHe 
OToSpaHHBIX TpaHC^OpMdHTOB. 

nocjie noJiyneHiDi TpaHcreHHBix pacreHHii npoBO£5rr MOJieKyjiKpHo-reHeraHecKHH anajiH3 
TpaHcreHHBix jihhhh. C stoh i^ejibio ocymecTBJMK>T BBiflejieHHe TOTanBHoft ffHK H3 TKaHeft 




TpaHcreHHBix jihhhh, npoBOAST imP aHajiH3 HHTerpaijHH rerepojiormHOH #HK h 
racToxHMHHecKHH aHajm3 GUS-aKXHBHOCTH, a TaioKe npoBOAHT npoue^ypy Western- 
6jiOTTHHra jsflH aHaiiH3a siccnpeccHH ueneBoro reHa b hhctehx h nnoflax TpaacreHmax jihhhh. 

Ha 3aKJnoHHTenBHOM srane, c uejn>io cejieiajHH jthhhS 6e3 coMaiaiOHajiBHMx otkjiohchhh, 
npoBOAHT 6nojiorHHecKoe TecrapoBaHHe: aHajm3 ycroHHHBOCTH k 4>HTonarroreHaM; 
opraHOJienTHHecKHH aHajm3 hjioaob; onemcy BereraraBHofl h reHepaTHBHofi aierHBHocrefi 
TpaHcreHHux pacreHHH b noneBtrx: ycnoBHHX. 

B ycoBepmeHCTBOBaHHOM cnoco6e TpaHc4>opMai*HH CTaj(HH no^raroBKH, HHOKyjraiHH h 
KOKyjn>THBamm 3KcnjiaHTOB c arpo6aicrepHflMH BBmojmfleTCH nocraAHHHO cne.nyiomHM 
o6pa30M. 

SKcnjiaHTti H3 o#hhx h Tex ace jmcrbeB Hape3aK>TCH He e^HHOBpeMeHHO, nepea 
HHOKyjiHEpaefl, a, no Kpafinen Mepe, 3a 6ojiee AByx He3asHCHMHx ikxoxoaob c 
nepHO^HHHocTBio b 1 flo 5 cyroK, 6ojiee npe^noHTHTejiBHO nepe3 3 cyroK. KojinnecTBo maroB 
BHSnpaioT b OTana30He ot 2 ao 5, 6oJiee npeAnoHTHTejn>HO ot 3 4. 

IIlHpHHy 3KcnjiaHTa Bbi6HpaK>T b npe^ejiax ot 0,5 ao 10 mm. npe j miOHTBrrejn>HO, nmpHHy 
3KcnjiaHxa BBi6HpaK>T b npeaejiax ot 1 3 mm. CooTHomeHHe MesKjoty ahhhoh cpe3a h 
njiomaawo 3KcnjiaHTa Bu6HpaiOT b #Hana30He ot 0,1 #o 2 mm / mm 2 , 6ojiee 
npeAnoHTHTejn>Hoe 3HaneHHe cocTaBJiaeT 0,5 mm / mm 2 . 

C ijejiBio noBBnneHHa s^ckthbhocth TpaHc^opMaipm b cocraB cpe^u ceneKmra h 
pereHepaotHH bxoaht peryjiOTopu pocTa h/hjih cejieicraBHBie areHTBi. B KanecrBe peryjnrropOB 
poara HcnojiKjyioT hhtokhhhhbi h/hjih ayKCHHH. HanpHMep, b KanecTBe hhtokhhhhob Moiyr 
6hti> Hcnojn>30BaHi>i CHHTerKraecKHe npoH3BOAHBie c^eHHjiMOHeBHHBi, a b KanecTBe ayxcHHOB — 
HMK, HYK, HYK, h hx KOHtioraTH c aMHHOKHCJioTaMH. TeM He MeHee, ajih 

noBBimeHRH HHflyuHpyeMoft pe3HCTeHTH0CTH k a6HOTEraecKHM h 6HOTHHecKHM cTpeccaM, 
peryjwTopH pocTa Moryr 6htb HCKmoneHBi H3 cocTaBa cpeaw KOKyjn>THBaimH . CejieKTHBHtra 
areHT B&i6HpaK)T H3 rpynnti, b KOTopyio bxoaht: hcomhijhh, KaHaMHUHH, rarpoMHimH, 
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4>OC4)HHOTpHIXHH. KoMOHHaiJEUI, COOTHOHieHHe H KOHIXeHTpaUHH n ep eHH CJieHHBIX 
KOMHOHCHTOB HOfl6HpaiOTCfl B 33BHCHMOCTH OT TeHOTHna. 

HanpHMep, b cjiynae ipaHc^opMaiXHH 3CMJmhhkh ca^oBOH, KOHu;eHTpaixHK> TJ\3 
Bn6npaK>T b OTanasoHe ot 1 10 mt/ji. OnTHManbHad KOHijeHTpaixHH TJJ$ cocxaBJiaer 5 
mt/ji. KoHneHTpamno HMK BtiSnpaioT b ,0Hana3OHe ot 0 no 2 mt/ji. OnTHMaubHM 

KOHijeHTpaijHJi HMK COCTclBJIHCT 0,3 MT/JI. KOHHeHipaHHK) KdHdMHIlHHa BBl6HpaK)T B 

Anana30He ot 10 ro 100 mt/ji. OuTHMajrbHaa KoinjeHTpaijHH KaHa MH iu m a cocraBJiaer 50 mt/ji. 

flna nojiyneHHa TpaHcreHHoro pacTCHHa c 3a#aHH£iMH cbohctbbmh Hcnojn>3yK>T 
BeKTopnyio KOHcrpyKEpaio, co^epacamyio b cbocm cocrraBe reHeraHecKHH Marepnaji, kotophh 
Bu6HpaiOT H3 rpynm>i ? cocTO^mefi H3: a) reHeTBraecicoro MaTepnana, Ko/mpyjomero no 
KpafiHeS Mepe oahh ijejiesofi 6enoK; 5) reneTHHecKoro Marepnajia, KOOTpyionjero no Kpaftaefi 
Mepe oujm 6ejiOK, kotopbih coAeficTByer CHHxeeHmo neicpo3a Ha cTatfHH TpaHc^opMaixHH; b) 
reHerBraecKoro Marepnajia, KOOTpyionjero, no KpafiHen Mepe, oahh 6ejioK, KOTopbrB 
noBBimaer ycTOHHHBOcrt pacTemM k naroreHaM; r) reHeniHecKoro MarepHana, b cocrraB 
KOToporo bxojjht KOM6HHaiiHH H3 rpynn. 

JSflx noJiyneHHH pacremia c noBBimeHHOH ycTOHHHBOCTBio k naToreHaM b cocrraB 
reHeTHHecKofi KOHcrpyicrtHH bxoaht reHBL, KOOTpyiomne ycTomnBOCTB k rpn6aM, KOTopwe 
BH6HpaK>T H3 rpynnti, cocToamefi H3 Phytophthora fragariae, Verticillium alboatrum, 
Mycosphaerella fragariae> Diplocarpon earliana, Dendrophoma obscurans, Botrytis cinerea, 
Sphaerotheca humulL 

HanpHMep, ajih nojiyneHHa TpaHcreHHoro pacreHHH 36mjihhhkh ca^oBoft c noBtnneHHofl 
ycTOHHHBOCTBio k Botrytis cinerea Hcnojib3yiOT BeicropHyio KOHCTpyiopno pBIThau35, b 
cocraB KOTopoft bxoott reH thaumatin II (Schestibratov et al. 2002). 

B pe3yjn>TaTe reHeTHHecKOH TpaHC(j)opMaijHH nojiynaiOT pacTeHHH c noBMineHHofi 
ycTOHHHBOCTBio k <|>HTonaToreHaM h/hjih pacTeHiM, npo^yBpapyiomHe ijeneBOft npojotyicr, 
h/hjih pacTeHHfl, npo^yuHpyionme uejieBoft npoflyicr h HMeiomne noBBnneHHyio 
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ycTOHHHBocrb k $im>naioreHaM. B raneciue ijeneBoro npoflyiera Moryr 6bh3> HcnojiKjoBaHM 



Hcnojn>30BaH ana pacrreHHH, othoc5hhhxch k rpynnaM oaho^ojibhbix h aby^ojibhbdc. 



yjiynmeHHHM BKycoM h noBBnncHHOH ycroHHHBOCTBio k $HTonaToreHaM Moryx 6i>rn> 

BBl6paHBI OTyflOJIBHBie paCTCHHH. 

HanpHMep, juix TpaHC<|>opMaijHH Hcnojn>3yioT pacrreHHH, Bw6HpaeMBie H3 rpynnw: 
ji6jiohh, rpynra, 3cmjwhhkh ca^OBOH h mopkobh. 

Moryr 6bitb nojiyqeHti TpancreHHwe pacTeHHa 3cmji£hhkh caaoBoft, BBi6npaeMBie H3 
rpynnM coptob: Selekta, Chambly, Oka, Joliette, Yamaska, L'Acadie, L'Authentique Orleans, 
Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed Levin, Enzed Lincoln, Vilanova, Durval, 
Redcrest, Bountiful, Redgem, Pelican, Primtime, Mohawk, Latestar, Winoma, OefiepBepK. 

IlpHMepBI B JEjexaJIBHOM OnHCaHHH npHBO^HTCH ffJIX 3eMJIflHHKH CaflOBOH COpTOB 

OeftepBepK h Selekta. 

J\flz npaicraHecKoro npHMeHeBora MOiyr 6bttb Hcno;n>30BaHBi KOMnoHeHxw xpaHcreHHoro 
pacTeHHH: TpaBtcreHHBie KJiencH, oprami (jihctlji, cre6jiH, kophh, obctkh), nejiBie pacreHira, 
ceMeHa h mioj^M. 

BHeceHHBie H3MeHeHza b cnoco6 arpo6aKTepHajiBHoro nepeHoca no3BOjiHK>T nojiywiB 
cjie^yionme yjiynmeHHa b napaMexpax KaK caMoro cnoco6a TaK h xapaKTepncTHKax 
TpaHcreHHBK pacreHHft. Cnoco6 no3BOJiaer: chh3htb nacTOTy pa3BHTHH HeKpoxHHecKHx 
peaKimfi Ha TpaHC^opMHpyeMBix 3Kcnjiairrax (Oht. 3); , noBHCHTB nacTOTy TpaH3HeHTHOH 
3KcnpeccHH HHTpo^yimpyeMBix reHOB (Oht. 4); noBBiCHTB nacTOTy $opMHpoBaHHa hobbix 
TpaHcreHHBK ncaHefi Ha hcxoahmx 3Kcn;iaHTax (Our. 5); hobbichtb cooTHomejraa npaMBix 
pereHepaHTOB no otho meHHio k pereHepaHTOB nepe3 Kajuiycnyio cranio (Ta6jimja 6); 



6ejnoi, Koropue: a) noBtnnaiOT immeByio iteHHocTt, 6) yjiynmaioT BKyc, b) npn^aKxr 
ycTOHHHBOCTB k rep6mrBmaM, r) HMeioT ^apMaaeBTHHecKoe 3HaneHHe. 



YcoBepmeHciBOBaHHBiH cnoco6 renerHHecKOH ipaHc^ opMaixHH MoaceT 6bitb 



JiflSL co3^aHHHTpaHcreHHHx pacrreHHH c noBBnneHHOH nnmeBOH ijeHHocrao, 
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noBHCHTE nacroTy pereHepai^HH TpaHcremix no6eroB (Oht. 6); HaicoHeij, cpem TpaHcreHHHX 
ji mmwm yBejiHHMTb aojno pacreHnft 6e3 coMaKJiOHantHtix H3MeHemiH (Ta6jimja 11). 
3KcnepHMeHraiiBHBie iipotokojili 

flaHHLie SKcnepHMeHTanBHue npoTOKOJn>i othocotch k cnoco6aM, ycjioBHHM h 
KOMnoHeHTaM cpe# jsjw npoijeflypBi nojiyneHHfl TpaHcreimbix pacrcHHfi c noBBnneHHofi 
ycTOHHHBOCTbio k (JmTonaToreHaM h yjiynmeHHtiMH bkycobkmh CBOHCTB3MH Ha npHMepe 

3CMJIKHHKH Ca^OBOH. JJflBHhlC npOTOKOJIH BKJHOHaiOT, HO He OipaHBraHBaiOT H3MeHeHHX 

napaMCTpoB KOHneHTpaijHH, BpeMeHHtix ycjioBHH, h Apyrax H3MeHeHHfi KoropHe ohcbh^hbi 
H3 o6mero ypoBHs tcxhhkh h bxoaht b o6jiacrt 3amHTti ^aHHoro H3o6pereHna. 

A. MaTepnajiu h cnoco6u HcnojiB3veMije npn nojiyqeHHH TpaHcreHHoro pacrreHHg 

KoHcxpvHPQBaHHe BeKTO PHoft njia3MHjLi mig nepeHoca b pacTHTejn>Hue KJienoH 
nocjienoB aTejiBHOCTH vrevrothaumatin II KOjnipviomeH 6ejioK TavMaiHH II . 

TeH TayMaxHH II KOOTpyeT cynepcjia^KHfi 6ejioK, KOTopi»ra b npnpo^e BCTpenaeTCH b 
nnoflax Thaumatococcus darnelli, H3 KOTOpux oh h 6bui suzjejieH, oxapaicrepH30BaH. 
IIocneflOBaTejibHOCTB npeAcraBjraeT co6oft preprothavmatin II - npeflmecTBeHHHK 3pejioro 
TayManma, b cocxaB KOToporo bxoaht HaTHBHBm CHrnajiBHtm neirrafl. KnoHnpOBaHHC kJJHK 
TayManma onncaHO b CTan>e (Edens et al. 1982). IIpHMeHeHHe mm 3KcnpeccHH b KJiencax 
Kcoli noxa3aHo Verrips et al. (US Patent 4,891,316). 

BeKTopnaa ruia3MH^a jijvl nepeHoca b pacTHTenBHBie KJiencn nocjie^oBaTejDbHocTH 
preprothaumatin II, Koflnpyionjefi 6ejiOK TayMaTHH n, KOHcxpynpoBajiacB c HcnojiMOBaHHeM 
xopomo H3BecTHBix Mero^OB MOJieKyjiapHoro KnoHHpoBaHna (Sambrook et al., 1989). 

flfl* nepeHoca aaHHoro reHa b pacTHTejn>Hi>ie kjictkh 3a ocHOBy 6wjia B3Jrra njia3MH^a 
pBI121 (4>Hp\ia Clontech). IIocjieflOBaTejiBHOcTB reHa gus b Heft 3aMeHflJiac& (frparaeHTOM 
preprothaumatin II m njia3MEWbi pUR528 (Unilever Research Laboratorium, The Netherlands; 
Edens et al. 1982; Onr 1 A). OpameHT preprothaumatin II H3 njia3MH«M pUR528 BBipe3ajica 
no caftraM EcoRI h HindHI. np om oicyroHHBiH Beicrop pBB (cejieKTHBHBift MapKep Ap) 
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Hecynpm b cbocm cocTaBe nojiHJiHHKep Sphl-Xbal-XhoI-EcoRI-Smal-Aval-BamHI-Xbal- 
SauI-Pstl-Hindm-BamHI-BstXI-Nca HHKySnpoBajica c pecrpmcra3aMH EcoRI h HindllL 
OpameHT preproihaumatin II c jranKHMH KOHijaMH no caflTaM EcoRI h Hindlll jmrHpoBajica b 
jiHHeapH30BaHHfciH Beicrop pBB no tcm tkq cafiTaM. nojiyneHHyio mia3MBmy pBBThau (Oht 
IB) HHKy6HpOBanH c pecipHKTa3aMH Xbal h BamHI, jsjir Toro hto6w cHOBa Bi>ipe3aTb 
^parMeHT preproihaumatin Z/tojibko y^ce c hobmmh jihiikhmh KO^aMH (<Dht IB). EnHapHBifi 
bcktop pBI121 cHanajia Hmcy6HpoBajm c pecxpHKrasaMH Smal h Sad, 3aTeM jmrapoBajra no 
TynuM KOEmaM jraHeapH30BaHHyio $opMy mia3MH#i>i, 3aTeM npenapar HHKy6npoBajiH c 
pccrpHKTa3aMH Xbal h BamHI, B jmHeapH30BaHHUH Beicrop pBI121 jmrapoBajm (J>paraeHT 
Xbal-BamHI nocne/joBaTejiBHOCTH preprothaumatin II , irpe,HB apirrejn>Ho Bupe3aHm>ifi H3 
Beicropa pBBThau. CxeMa Beicropa pBIThau35 npe^craBJieHa Ha <I>Hr. 2. 

Cpejgj KyjtbTHBHpoBaHHg 3CMJIHHHKH canoBOH in vitro h npoBeiieHHg reHeTHnecKOH 
TpaHcAoDManHH. Cpe^M MyjiBTHnnHKanHH (M), anoHramra h yicopeHeHHH (ER), 
KOKyjiBTHBaipra (CC) h pereHepaijHH Tpaac^opMaHTOB (RT) totobht b cootbgtctbkh c 
flaHHHMH, npHBe^eHHMMH b Ta6jnmax 1 — 4. 

Bbi6op cooTa h nonroTOBKa MaToqm>ix pacTemm. 

B 3KcnepHMeHxax no reHeraHecKofl TpaHC^opMaumi 3CMjihhhkh HcnojiKjoBancfl 
MaTepnaji in vitro pacreHHfi: a) copra OefiepBepK (3y6oB A.A., BHHH reHermcH h cejieiamH 
nJio^OBBix pacTCHHH hm. H.B. MnHypraa, r. MnnypHHCK) h 6) copra Selekta (Evans E., 
A^pHKa, 1973r, PI 551873). 

BBe^eHHe 3cmjihhhkh caaoBOH b Kyjn>Typy in vitro npoBO,nHJiH nyreM cTepHjnraaimH 
mojioabdc BepxymenHMx noneic c ycoB pacTemm oTRpuroro rpyHTa. JSflsi stoto KomxeBbie 
hohkh cpe3ajm c He6ojn>mHM (frpameHTOM no6era He 6ojiee 5-10 mm, 3aTeM onumajiH ot 
noBepxHocTHbix jihctohkob, 3aMannBajiH b boahom pacrBope Tween 20 Ha 1 nac, nocjie nero 
npoMBiBajra nop, npoTOHHOH boaoh b TeneHne 2 nacoB. OxMBiTBie 3KcnnaHn>i ajih 
CTepHJiH3aimH BbmepHCHBajra 1-5 mhh, b 3aBHCHMOCTH ot hx pa3Mepa h B03pacra, B 2 %-OM 
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pacTBOpe renoxjiopffra Harpiw. Ilocjie nero hx npoMBmajra xpro^flH b 100 mji crepHJibHofi 

OTCTHJMHpOBaHHOH BOflfcl. 

IloBepxHOCTHO crepHJiH30BaHHMe noGern paccaxcHBarra pa3flejn>HO b npo6npKH c 10 mji 
cpejxw jyix MynbTHmmKamni (cpe#a M, cm Ta6jnma 1). OcHOBHtie komhohchtm aaHHofi 
cpe^M cooTBeTCTByiar ycoBepmeHCTBOBaHHOfl no Boxus (1974) cpeae MS (Murashige et al. 
1962), tojibko c AByMJi H3MCHCHHHMH t BO-nepBHx, rjnoiam b KomjeHTpanHH 22 t/ji 3aMeHeHa 
Ha 30 r/n caxap03ti; bo-btop&ix, an* crHMyjumHH MyjiBunuinKanHH cpeaa aonojraeHa 5 mM 
HHTpara aMMOHiw. nocne Mec^ma b Kyjn>Type He3apaaceHH£ie sKcnjiaHTti c bhobb 
c$opMHpoBaBmHMHCH no6eraMH ucuhkom nepecaHCHBajm Ha cpeay aJiOHrarcHH h yicopeHeHHfl 
(cpeaa ER, cm Ta6jnma 2), KOTopaa oTjm^aercji ot cpe^bi M OTcyTCTBHeM peryjiaropoB 
poena, jjo6aBOHHoro HHTpaTa 3mmohhh h chbdkchhoh KOHaeHTpaimeH caxapo3Bi (2%). B 
cpeOTeM nepe3 4-6 He#ejib noapocnrae noGern OTflejunoT ppyr ot flpyra h paccaacHBaiOT Ha 
CBeacyio cpeay Toro ace cocTaaa jsjvl craMyjrajHH yicopeHeHHfl. YKopeHeHHue pacreHHJi 
Hcnojn>30BajiH b KanecTBe HCTOHHrnca jihctobhx otckob b nocjieflyK>nxHx 3KcnepHMeHxax no 
pereHepaixHH h TpaHC^opMaipoi. Taicae pacreHHa Kyjn>THBHpyioT Ha cpe^e ER b -reneHHe 7-8 
Mec^neB c eaceMecKHHOH nepecaflKofi Ha CBeacyio cpe^y. JJflz BBipamHBaHHH crepnjiBHoro 
MaTepnana 3Cmjihhhkh Hcnojn>30Bajra cneunajrbHBie Kyju/rypajiBHBie 6aHKH npoH3BO/jcrBa 
HortiMic (Ohhjmhoth) cmkoctlio 250 mji, 3aKpMBaiomHecH njiacrmcoBOH saxpymBaiomeHai 
KpunncoH. 

nonroTOBKa GaKTepnajiBHOH cvcneH3HH . 

JJfln reHeTHHecKofl TpaHC<J>opMaijHH 6HHapraiMH BeicropaMH pBI121 h pBIThau35 
Hcnojit30BajiH cynepBHpyjieHTHBifl nrraMM Agrobacterium thumefaciens CBE21 (PeBeHKOBa h 
pp. 1994), CKOHCTpynpOBHHHBiH Ha ocHOBe AHKoro nrraMMa A. thumefaciens c Ti-iuia3MHAOH 
pTiBo542. 

BaKTepHanDbHBie cycneH3HH inxaMMOB CBE21/pBIThau35 h CBE21/pBI121 j^jm 
HHOKyjun^HH sKcmiaHTOB HapamHBajiH b TeneHHe hohh b 50 mji cpe,m>i LB (Ta6jraaa 5) npn 



15 



28° C. IlepoA HHOKyjumneH cycneH3HK> KJieroK ijeHTpH<|>yrHpoBajiH npn 5 t.o. b TeneHne 5 
MHHyr. Oca^oK npOMBmajra ABaac^M SO mji ^khakoh cpe#Bi MS ajih yzjaneHHa ocrancoB cpexthi 
LB. IlpoMMTMH ocauoK KJieroK pecycneHAHpoBajm b 3kh£KOh cpe^e MS, 3areM idiothoctb 
cycneH3HH aobootjih ro OII600 paBHofi 1 . 

C6op H nOJETOTOBKa JIHCTbCB. 

C MaTOHHMx pacreHHH, npHTOTOBjieHHUx oimcaHHMM B&nne choco6om, HenocpeflCTBeHHO 
nepeA nocTaHOBKofi reHenraecKOH TpaHC^opMaixHH cpe3ajm Mono,mje TpexjiHCTHHKH, 
nojiHocTLK) pa3BepHyBnmecH. Pa3Mep oT^ejiBHoro jracroBoro flHCica b Ka^KflOM TpexuHCTHHKC 
BapBHpoBan b npe^enax 10-15 mm (no HanpaBJiemno iieHTpajiBHOH echjikh). Hto6bi 
yMem>mHTB ycBDcaane jmcrteB b npoijecce nocjie;jyionjHX onepargra, hx coflepaear b 
3aicpHTbix nanncax nerpH c He6ojn>nmM kojehhcctbom (20 mji) >khakoh cpe^ti MS. JIhctba c 
pacreHHH cpe3aiOT He name jjpyx pa3 b Mean*. MaroHHBie pacreHHH ro h nocjie c6opa jmcxteB 

KyJIBTHBHpyiOT B OOTHaKOBBIX yCJIOBHHX, HpH 16 HaCOBOM CBeTOBOM flHC 
no^rOTORya i PT HQKVJIflnHfl H KOKYJIBTHBailHg 3KCHJiaHTOB . 

Cpe3aHHMe TpexjmcTHHKH pa3flejraioT na oTflenBHtie jnicTOBBie ^hckh, KOTopBie b cbok> 
onepe^B pa3pe3aioT cKajn>nejieM Ha 3KcnjiaHTBi paajiHHHBiMH cnocoSaMH. 

yCOBepmeHCTBOBaHHBIH CnOCP6 HOflTOTOBKH* HHOKVJITOHH H KOKVJIBTHBanHH 3KCIIJiaHTOB. 

B npeAJiaraeMOM cnoco6e jmcroBtie ahckh pa3pe3aic>T CKajn>neneM Ha Hannce IleipH b 
npHcyrcTBHH He6ojn>moro KOjranecTBa »cbwkoh cpe#Bi MS. Ot Ka^czjoro jmcTOBoro OTCica 
pa3MepOM 10-15 mm no (HanpaBJieHino ijeHTpajiBHofi hchjikh) oTpe3aiOT y3Kyio nojiocKy 
nrapHHOH He 6ojiee 2 mm h 3aTeM BBi6paci>iBaioT. OcraBmyiocfl 6ojH>myio nacTB jiHCTOBoro 
AHCKa (aKcnjiaHT A-5) Hcnojn>3yK>T b AaJiBHeinneM pa HHOKyjrapoBaHHa. 

Ha nepBOM mare 3KcnjiaHTBi A-5 HenocpeflCTBeHHO nocjie cpe3KH icpaa nepeHOCHT 
aiacypaTHo iumiieTOM b 6aicrepHajn>Hyio cycneH3HK> h 3aMaHHBaiOT 30 mhh. 3areM 3KcnjiaHTBi 
A-5 nepeHocaT b HHCTHe nauiKH IleTpn c 6yMa>KHBiMH <j)Hjn>TpaMH h noflcyinHBaiOT b Teneirae 
5 MHHyT rjir y^ajieHHH H36biTKa 6aKTepHH, nocne nero pacKJia^BiBaioT b nanno* IleTpn co 
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cpe^oH CC noBepxHociB KoropoH noKpura oyMaxemjM $hjh>tpom. HanncH 3aMarcjBaKrr 
napa$Hjn>MOM h HHKy6HpyiOT b TepMOcrare b tcmhotc npn TCMneparype 25-28° C b TeneHHe 
3 cyroK. 

3aTeM 3KCimaHTH A-5 nepeHOCOT b craKaH c SKHjmeofi cpeflofi MS, b TeneHHe 3-5 MHHyr 
HHTeHCHBHO nepeMemHBaKyr jyifl yaajiema H36uxKa GaicrepHH. OrMBrrwe SKCnnaHTW 
nepeHOCOT b hbtttkh IlerpH c He6ojn>mHM KOjmHecTBOM )kh£Koh cpejjBi MS. Co cropoHW 
nepBoro cpe3a ot Kaxc&oro H3 3KCiuiaHTOB A-5 CKajitnejieM OTpe3aK>T nonocKy nrapHHOH 
okojio 2 mm, 4>opMHpyH 3KcnjiaHTW nepBOH cnajxjzn. 3Kcnjiairn>i A-l co6HpaiOT b eraicaH c 
^chjxkoh cpe^OH MS c Ao6aBJieHHeM 500 mt/ji ije(|)OTaKCHMa h hhtchchbho nepeMemHBaioT 
joisl y^aneHHH ocrancoB arpo6aKxepHH. IlocJie 3Toro 3KcruiaHn>i A-l pacKJiajpaBaiOT b namxH 
neipn Ha noBepxHOCTB cpeflH RT tluh>hoh cropoHOH k cpeae. HanncH 3aMaTHBaK)T 
napa^HJiBMOM h HHKy6npyiOT b TepMocxaTe b tcmhotc npn TeMnepaType 23-25° C. 
3KCiuiaHTH A-5 CHOBa B03BpamaK>T Ha Ty »ce cpe,ny CC, rae npe^apHTenBHO MemnoT 
6yMa^CHB£H ^HJiBip. HanncH 3aMaTBXBaK>T napa^HJibMOM h HHKy6npyioT b TepMOCTare b 
TeMHOTe npH TeMnepaType 25-28° C b TeneHHe cneAyiompax 3-x cyroK. 

Ha btopom mare SKcmiaHTH A-5 nepeHocjrr b craKaH c hchjo(koh cpe#ofi MS, b TeneHHe 3- 
5 MHHyT HHTeHCHBHO nepeMenmBaiOT jsjvl yzjajieHHJi H36brrKa 6aicrepHH. OrMMTwe SKcmiaHTM 
nepeHOcaT b nanncn neipn c He6ojrbmHM KOJieraecrBOM aomieoH cpea&i MS. Co cropoHH 
nepBoro cpe3a ot 3KcnnaHTOB A-5 CKajiBneneM 0TpC3aK)T cnej^yiomyio nonocKy nrapHHofl ot 1 
AO 2 mm, $opMHpyn 3KcnjiaHTM BTopofi craOTH. 3KciuiaHTM A-2 co6npaK)T B CTaKaH c 
^iamKOH cpeflofi MS c ^o6aBJieHHCM 500 mt/ji ae<f)OTaKCHMa h hhtchchbho nepeMemHBaioT 
AJia yAajieirafl ocrancoB arpo6aKTepHH. Ilocjie 3toto SKcmiaHTbi A-2 pacKJia#MBaK>T b HamKH 
rierpH Ha nosepxHocrB cpe^nti RT tbuibhoh cropoHOH k cpe^e. Hanncn 3aMaTBiBaiOT 
napa^HJiBMOM h HHKy6npyiOT b TepMOcraTe b tcmhotc npH TeMnepaType 23-25° C. 
3KciuiaHTBi A-5 CHOBa B03BpamaK>T Ha Ty >Ke cpe#y CC, r^e npe^BapHTejiBHo mchjuot 
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SyMaacHHH 4>Hjn>Tp. 4amKH 3aMaTBraaiOT napa$Hjn>MOM h HHKyf>HpyioT b TepMocxare b 
tcmhotc npn TeMneparype 25-28° C b xeneHHe cne^yiomax 3-x cyroic 

Ha TpexteM mare h HexBepTOM marax H3 SKCiuiaHTOB A-5 4>opMHpyK)T 3KcruiaHn>i 
TperteH A-3 h Heraeprrofi A-4 CTaj^nfl b cootbctctbhh c npoije£ypoH oiracaHHOH wx BToporo 
mara. 

Ha iiotom mare npoH3BOAHT o6pa6oTKy nocjieaHero SKcnjiairra A-5, KOToptm nepeHocOT 
b cxaKaa c echakoh cpe#OH MS, b tchchhc 3-5 MHHyr hhtchchbho nepeMenmBaiOT jjjul 
y^aueHHH H36&rnca 6aKrepHH, nocjie 3toto npoMtroaiOT hchakoh cpeAoft MS c #o6aBJieHHeM 
500 mt/ji rte^oxaKCHMa y^aneHHa ocrrarKOB arpo6aierepHH. Ilocjie 3toto sKcruiaHTLi A-5 
pacKJiaawBaioT b nannaa TlerpH Ha noBepxHocn> cpe^u RT tbuibhoh cropoHOH k cpeae. 
HanncH 3aManjBaiOT napa^miBMOM h HHKy6npyioTCB TepMOCTare b tcmhotc npn TeMnepaType 
23-25° C. 

B KanecTBe kohtpojibhoto BapaaHTa ncnojiKjyiOT H3bccthbih cnoco6 hoatotobkh, 
HHOKyjMixHH h KOKyjibTHBauHH sKCiuiaHTOB (James et al. 1990 h Nehra et al. 1990). 

CejieKHHfl TpaHcrcHHOH TKaHH. or6op TpaHcfoopMaHTOB h 3jmMHHanHg arpo6aKTepHH . 

3KcmiaHTBi nocjie HHOKyjranHH h KOKynBTHBaipna c arpo6aKTepnsiMH pacKJia#biBaiOT b 
HamKH nerpH Ha noBepxHOCTb cpe^bi RT, AonojraeHHyio 600 mt/ji th Apo jih3 aTa Ka3CHHa, 500 
f mt/ji i^e^OTOKCHMa h 50 mt/ji KaHaMHUHHa* Hannai 3aMaTBraaioT napa^HJiBMOM h HHKy6npyioT 
b TepMOCTare b tcmhotc npn TeMnepaType 23-25° C. LJe<|>OTOKCHM Hcnojn>3yK>T #Jia 

3JIHMHHaiXECH OCTaTKOB aipo6aKTepHH Ha 3KCnJiaHTaX. ErO KOHI^eHTpaipOO H3MeH3QOT b 

Teneiffle naccaacefi: c Ka^tiM Meca^HBiM naccaaceM, yposeHB cHH^caiOT Ha 100 mt/ji ot 

HCXOAHLIX 500 MT/JI AO KOHCHHBIX 0 MT/JI. KaHaMHIJHH BblCTynaeT B pOJIH CeJieKTHBHOTO 

areirra, nocKOJiBKy b BeicropHMX KOHCTpyiapiHx b KanecTBe cejieKTHBHoro MapKepa 
Hcnojit3yercji reH HeoMHi*HH<J>oc<J>OTpaHC<|)epa3Bi nptIL Pa6onafl KOimeHTpaijHfl KaHaMHipiHa, 
j\o CTaTOHH aa wsl noAasjieHiM pocTa HerpaHcreHHOH ncaHH 3cmjmhhkh ca#0B0H, cocTaBjiaeT 
50 mt/ji. 0#HaKO, ajih CTHMyjunjiiH pereHepaipiH aaBeHTHBHBix no6eroB, KOHueHipaimio 
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KaHaMHUHHa b cpe^e chhtot BtfBoe nocjie oT^ejieHHH KajuiycHUx KycoHKOB ot hcxoahoh 
tk3hh 3KcimaHTOB h nepeHoca hx Ha cBeacyio cpeay. OxzjejieHHe TpaHcreHHoro Kanwyca ot 
OTMHpaiomeH tk3hh 3KcnnaHT0B HBJwercH kjhohcbbim MOMeHTOM npoijecca cejieiojHH H 
pereHepaipiH TpaHC^opMaHTOB. 34><J>eKTHBHocn> Tpant^opMamiH 6e3 3toh npoaeaypbi 
cymecTBeHHO CHHxcaeTca. 

PereHepaDCHH TpaHc^opMaHTos 3eMJiaHHKH MOEcer npareKaxfe OTyMfl cnoco6aMn: 
Henocpe^cTBeHHo H3 kjictok 3KciuiaHTOB h/hjih nepe3 npoMeacyTOHHyio KajuiycHyio cxajpno. 
B nepBOM cjiynae TpaHc^opMaHTti ho^bjihiotcji c nepBoro no BTopofi Mewm ceneia^H. 
PereHepaixHH nepe3 KajuiycHyio cra^mo 3HaHH*renBHo pacxaHyra bo BpeMemi, TpaHC(J)opMaHTBi 
Moryr noflBJMTBCH c Tpen>ero no mecrofi Mec5m KyjiBTHBHpOBaHHJi Ha ccjickthbhoh cpe#e. 

MyjiBTHnjiHKanHfl TpanccbopMaHTOB . 

PereHepHpoBaBnme no6era otacjihiot ot hcxo^hoh ncaHH 3KcnjiaHTOB h nepeHocjrr jura 
MyjiBTHnjiHKaipiH Ha cpeay M (Ta6jnma 1), ^onojmeHHyio 0,1 mt/ji T^3 h 25 mt/ji 
KaHaMHUHHa. Ilocjie MeaiHHoro naccaaca pa3MH03KHBnmecji no6era n;ejn>iMn KJiacrcpaMH 
nepeHOorr Ha cpeay ER AJia CTHMyjismHH 3JiOHrai*HH no6eros. riocjie 4-5 nejienb nojctpocmne 
no6era OTaejunoT apyr ot apyra h paccaaaiBaiOT pa3flejitH0 Ha cBeaceii cpeae toto ^ce cocTasa 
fljra CTHMyjimmH yKopeHeHHfl. YKopeHeHHe npoTeicaeT b TeneHne 4-6 He^ejn>. YKopeHeHHue 
pacTeHHa HcnoJn>3yK>TCii b flajiBHeHmeM ajia aaairraaHH k ycjiobhjim Temnmw h 
nocjie,nyiomero MOJieKynnpHO-reHerHHecKoro aHanH3a h 6noJiorEraecKoro TCCTHpoBaHHH. 

E. MarepHayn j h cnoco6t>i HcnojiB3veMBie ana aHajni3a cbqhctb TpancreHHoro pacreHHg 

BBinejieHHe ToxajiBHOH pacTHTejn>HOH JHK 3eMJigHHKH canoBofi. 

JlflSL SKCTpaicimH reHOMHOfl flHK Hcnojrb30BajicH pacTHTejn>Hi>iH MaTepnaji KaK in vitro 
TaK h in vivo. Mb ycnoBHH in vitro pjw pacrapaHHH b hch«kom a30Te 6pamicb uejorae no6era, 
Kyjn>THBHpyeMHe Ha cpeae jiflsi MyjiBTHnraKaimn . C TeiuniHHMx pacTCHHfi cpe3arracB 
Mojioflue ewe He pa3BepHyBinHeca jihctohkh. B o6ohx cjiynanx Ha HHCTOiy npenapaTOB 

CHJIBHOe BJIHHHHe OKa3BIBaJIH B03paCT H <])H3HOJIOrHHeCKOe COCTOOTHe paCTHTejIBHOH TKaHH. 
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JJjia CTepHJiBHoro Marepnana ourHMan&Hiia B03pacr no6eroB cocxaBJuui 3-4 Heaejm, a jura 
TeiuiHHHoro B03pacr jihctohkob He 6ojiee 5-6 flHefi. Btmejiemie npoBO^HJiocB no 
MOOT^Hi^HpoBaHHOMy hsmh nporoicojiy. 3a ocHOBy 6panact MeroAHKa Rogers et al. (1994) c 
npHMeHeraeM 2 X CTAB-6y<J)epa. 

B OT J i H H M e or npoTOKOJia Rogers et al. (1 994) roMoreHH3HpoBaHHaa ncaHB 
pecycneHOTpyercH b 1 mji npoMMBOHHoro 6y$epa: 100 mM aueraTa Karma, pH 4.5, 20 mM 
3/TTA, 1 % PVP, 1 % 2-M3. nojiyneHHaH cycneH3H* rjeErrpH^yrHpyercfl 5 mhh npn 4,5 t.o. 
Ha#ocaflOHHaa echakoctb yaajDieTCH. Oca^OK CHOBa pecycneH^Hpyerca b 600 mkji 
SKCTpaiaxHOHHoro CTAB-6y$epa cneayiomero cocTaBa: 100 mM Tpnc-HCl, pH 8, 2.5 M 
NaCl, 20 mM SflTA, 2 % CTAB, 40 mM 2-M3. 

IIIIP-aHajiH3 TpaHcreHHux jihhhh. 

JIhhhh, nojiyneHHBie c homoiubk) jik>6oh H3 HcnojiB30BaHHi>ix BeicropHwx KOHcrpyiaiHH, 
aH3JiH3HpyK)T j^ByMH napaMH npafiMepoB: Ha BCTaBKy cejieKTHBHoro Mapxepa (nptll) h Ha 
BCTaBKy CMHCJiOBoro (thaull) hjih penopTepHoro reHOB (uidA). 

IIHP-aHajiH3 HHTerpar^HH pa3jmHm>ix reTepojiorHHHBix nocjie^OBaTenBHocTefi b reHOM 
3eMJiKHHKH ca#oBofi npoBO^HT b peaKi(HOHHOH CMecH, KOTOpan coaepEorr: 67 mM Tris-HCI, 
pH 9.0, 16 mM (NH4)2S0 4 , 2 mM MgCl2, 0,01% acejianraa, no 200pM Kaacfloro dNTP. 
KoHi^eHTpai^HH npaHMepoB h nojmMepasbi, a TaiOKe TeMneparypHBiH pe^cHM no^GnpaiOT 

Ka^OrO KOHKp erHoro CJiyHM. 

JJjw aMiuin4>HKai;HH <J>parMeHTa reHa nptll b peaiajHOHHyio cMect bhocht npafiMepti ao 
0,6 pM KOHeHHoft KomjeHTpaitfiH h 0,05 U/jxl Taq nojraMepasH. Pokhm aMnjra<J)HKaijHH: 5 
mhh fleHarypaijHH npH 94 °C (ropanafi crapr), 30 c AeHaxypaijHH npn 93 °C, OTacnr - 45 c 
62 °C, anoHraijHfl 45 c 72 °C, uhkjiob aMnjm^HKamiH 30. OaKHflaeMwfi pa3Mep 
aMnjrac^Hi^HpyeMoro <J)paraeHTa 742 n.H. 

ITpaHMepfci: Nos - 5'-cgc-ggg-ttt-ctg-gag-ttt-aat-gag-cta-ag-3'; 

NptII-2 -5 ' -gca-tgc-gcg-cct-tga-gcc-tgg-3 ' . 
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BcraBKa thanll onpe#ejrajiaci> npn ycjiOBHax no 6ojn>meH Hacra cxo>khx c tskobumh 
ffjia nptll tojibko KOHneHrpai^Hfl npaftMepoB cocxaBjMna 0,9 yM Kaamoro, 0,1 U/^il 
noJiHMepa3Bi, a TeMnepaiypHtm pesnaM h3mchch cjie^yiomHM o6pa30M: ropamiH crapr 2 
mhh 94 °C, aeHaTypaipra 30 c 93 °C, aranr 40 c 63 °C, auoHramw 35 c 72 °C, 35 uhkjiob 
aMmm^HKaicHH. 

ripaflMepu: 35S - 5' - ctg-ccg-aca-gtg-gtc-cca-aag-atg-gac-cc - 3'; 

Lowl -5* - cag-tag-ggc-aga-aag-tga-ccc-tgt-agt-tg - 3\ 

Oaaa^aeMBiH pa3Mep aMnjra<i)HijHpyeMoro <J>paraeHTa 878 HyioieoTH^OB. 

rHCTOXHMHqeCKHH aHajIH3 GUS-aKTHBHOCTH. 

racTOXHMHHecKoe onpej^ejieHHe aKTHBHOCTH GUS npOBOOTura no cnoco6y Jefferson 
(1987). rncTOXHMHHecKoe onpeaejieHHe GUS aKTHBHOCTH npoBOOTum c Hcnom>30BaHHeM 5- 
6poM^xjiop-3-HHflOJini[rmoKypoHHAa (X-GLUC, Duchefa). JSfln 3Toro pacTBrrejn>Hyio 
TKaHB noMemajm b 6y$ep 50 mM NaP0 4 , pH 7.0, 10 mM Na 2 EDTA, 0.1% TpaxoH X-100, 
coflepKanpria 1 mt/ji X-GLUC, Hrocy6HpoBajm b TeHerae 6 nacoB npn 37°C. Ilocjie nero 
HecKOJibKo pa3 npoMBmajm 50% 3TaHOJioM h xpaHHjm oKpameHHBie ncaHH npn 4°C b 70% 
3TaHOJie. 

OpraHOJienTHHecKHH aHajire idioiiob 3eMjmmKH cajotOBOH. 

ILioflbi jvul npoBe^eHHH opraHOJienraneKoro aHajm3a co6npajiH c TpaHcreHHBix 
pacreHHH, KyntTHBHpyeMBix b noJiesiox ycnoBHHX Ha cepTH<|>mpipoBaHHOM nojraroHe 
HcnuraBHa TpaHcreHHBix KyjiKryp Ha TeppHTOpHH KapaHTHHHoro nHTOMHHKa BHHHCITK 
(r. Open). flerycrapoBajiHCB nnoou nepBoro c6opa ypoaeaeB nepBoro h BToporo roflOB 

KyJIBTHBHpOBaHHK. ILlO^I 12 He3aBHCHMBDC TpaHCreHHBDC JIHHHH H KOHTpOJEbHWX paCTeHHH 

oi^eHHBajiH no hx BKycoBMM KanecraaM, b nepsyio onepeflb cjia#ocxB. CjiaaocTB mjecoth 
ou;eHHBajiH no narH6ajun>HOH cncxeMe, HcxoflH H3 coptoboh xapaicrepHCTHKH OeftepBepica, 
coraacHO Koropofi BKyc cpejpiecnejiBix njio^OB nepBoro c6opa He npeBBnnaeT oi^hkh 3,8 - 
4,0. 
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B CB&3H co cneim$HHecKHMH CBOHCTB3MH TayMaxHHa, $opMHpyiomero AJIHTeJIBHOe 
nocneBKycne, opraHOJieumnecKHfi anajim npoBOflHnn nonapHO. JJflx aroro 6pariHCB tuiojua 
jroyx pa3JiHHHMx pacTeHHH h cocTaBJMjmcb napti: a) jihhhh c SKcnpeccneH TayMarraa — 
jihhjm 6e3 3KcnpeccHH TayMaxHHa; 6) jihhhh c SKcnpecCHefi TayMaraHa - HerpaacreHHoe 
pacreHHe. 

KoM6HHarqaH cocTaBJuuiHCB hpohsbojibho, c ynexoM tojibko aaHHBix o npHcyrerBHH hjih 
oTcyrcTBHH Gejnca. Mexwy Kaac#BiM o6pa3i*OM flerycTaropBi noJiocKajm poxoByio hojioctb 

OTCTHJIJIHpOBaHHOH BOflOH. HT06BI HCKJUOHHTb HUH, HO KpaHHCH Mepe, CHH3HTB BJIHHHHe 

pa3JiHHHH b cnejiocra Ha KoppeicraocTB aHajiroa, pjix flerycranHH BBiGnpajra nno^ti onHoro 
pa3Mepa h OKpacKH. Bee hjioaob KOJie6ajica ot 10 no 15 rpaMM. OjmoMy flerycxaropy wx 
cpaBHeHHa Ha Kaamyio jihhuk) npeflocxaBJuuiocB no Herc>ipe aojibkh, Kaacziaa ot pa3HHx 
roioflOB. ^erycTaTopw BBiCTaBJuum He3aBHCHMue oijemcn, cpeflBwa apn^MeTBraecKaa H3 
KOToptK HBJiasacB oixemcofi BKyca ffjm ^aHHoro o6pa3ija. 

AHajIH3 BJIHflHHg 3KCHpeCCHH TaVMaTHHa II Ha aHTHTPH6HVK> VCTOHHHBOCTB 3eMJIflHHKH 

canoBOH k Botrvtis cinerea. 

Kyjn>Typy <J>HTonaroreHa Botrytis cinerea bbwcjuhot H3 3apa>KeHHBix hjiotob scmjihhhkh 
ca^OBOH copra OefiepBepK. IIoBTopHaa peHHOKyjismra HesapaaeeHHBix hjio^ob h hhctbcb 
3eMJiHHHKH noOTBepijHJia BHpyjieHTHOCTt BBmejieiraoro h oHHmeHHoro naToreHa. KyjiBTypy 
naroreHa b ycjiOBBWx in vitro noOTepacHBajm Ha KapTO<j)ejiBHOH cpe#e PDA, b tcmhotc npH 
28 C. JJjw npHTOTOBjieHHH 3T0H cpeflH HcnojiB30Bajm OTBap OHHmeHHoro KapTO^ejia b 
BOAonpoBo/paoH BOfle (200 r Kapro<i>ejia Ha 1 jmxp boam, BapHTB 30 mhh nocjie 3aKHnaHHH). 
K oraapy floGaBJifljm 10 t/ji rjnoico3Bi h 20 r/n 6aKTepHOJiorHHecKoro arapa. Cpe^y 
aBTOKJiaBHpOBajm npn aaBJieHHH b 1 a. npn 120°C b TeneimH 20 mhh. ITocne 
aBTOKJiaBHpOBaHHH k cpe^e aoSaBJuuiH raflpojrasar Ka3eHHa ro KOHeHHofl KomjeHTpaimn 
300 mt/ji. 
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flfl* npHTOTOBJieHHH cycneHSHH cnop Hcnojn>30BajiH KyiiMypy rpn6a b B03pacre 7-8 
AHefi. Ilocjie naccaaea Ha cBeacyio cpe«y H3 cnop b TeneHHH He^em pa3BHBaercx hobmh 
m^cjihh h Ha 7-8-oh jiQHh HaHHHaerca cnopoHomeHHe. CnopM co6npajra crepHJibHBiM 
fflnareneM, KOTopBm Ka^m»m pa3 npe^BapnTejiBHO ononociCHBaioT b pacrBope b 25 mM 
aueraTa HarpHa (pH 5,2) c 0,5% rjnoico3Bi h ^errepreHTa (2 Kamra Triton XI 00 Ha 20 mji). 
ITjiothoctb cycneH3HH w* Bcex 6hotcctob flOBOOTUiacB ao 2-3x1 0 6 cnop/Mn. IIoflCHeT 
hjiothocth npOBojiHJiH b KaMepe TopjieBa. 

TpaHcreHHue pacTCHHH, nojiyneHHBie c homoiubio BeicropHOH KOHCTpyKmm pBIThau35, 
aHajraoHpoBajracB Ha y ctohhhbo ctb k 4>HTonaToreHy Botrytis cinerea no cnoco6y (Peng et 

al. 1991) C flOHOJIHHTeJIBHHMH yCOBepmeHCTBOBaHHflMH, KOTOpBie OHHCaHBI mrxee>, 

Marepnaji jxjisi TecTHpoBamifl 6pajin c TenjnraHBix paereHHfi B03pacTOM He 6oxtee 4-6 
Mecai^eB. Ilepefl HHOKyjumneH jihctba cjienca no^juraBajracB npn komh3THOh TeMneparype. 
HHOKyjMDtHio npoBOflmra nyreM CMaHHBaHHK jmcn>eB cycneH3Hen cnop b TeneHne 1-2 mhh. 
HHOKyjmpoBaHHwe jihctbji pacKjiaflBmajin b nanncn nerpn Ha BJiaatHBie <£hjibtpbi h 
HHKy6HpOBanH b Teneirae cyroK b TeMHOTe npn 28°C. 3aTeM jihctbs cxepHJiH30BajiH b 0,5% 
pacTBope nmoxjiopHTa HaipH* b TeneHne 2 mhh. CTepHjm3yiomHH areHT OTMHBajm 

TpH^ZCM 100 MJI CTepHJIBHOH flHCTHJDIHpOBaHHOH BOflBI. C JIHCTBeB Hape3aJIH JIHCTOBBie 

Ahckh npoSKOBWM CBepjioM #HaMerpoM 7 mm. C Ka^woro TpexjiHCTHHKa no 10 flHCKOB. B 
OTjmHHe ot H3BecTHoro cnoco6a, ahckh pacKJia^BiBajiHCL Ha yBjiamieHHBie ^hjibtpm, a He 
Ha arapH30BaHHyio cpeay c ao6aBicaMH napaicBara h xjiopaM^eHHKOJia. 

Ohbithbih h kohtpojibhbih MaTepnan cpaBHHBancH nonapHO b npe^ejiax o^hoh nanncn 
rierpH, hto6bi H36e»caTB bjemhhh ^JiyKxyaEpatt bjkdkhocth 4>hjibtpob h B03flyxa BHyrpH 
KaMepBi. y>Ke Hape3amn>ie h pa3JiOEceHHBie jracTOBHe ahckh HHKy6HpoBajm npn Tex nee 

yCJIOBHHX, HTO H IjejIBie JIHCTBH. Ha fleCHTBIH fleHB npOBOAHJIH OaeHKy pa3BHTHH HH^eKimn 

Ha ocHOBe Tpex KpHTepneB: 1) creneHH pa3BHTHH noBepxHocrooro Mimejma; 2) mioma^H 
HeicpoTHMecKoro nopaaceHmi jihctobbix ahckob; 3) CTenemi cnopoHOineHH*. riepBBifi h 
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TpeniH KpnrepHH oueHHsajiHCb b 6aiuiax ot 0 ro 5. OreneHB Heicpo3a oueHHBanH b 
nponeHTax nnomsum nopaaceHHofi Hacra ancica. 

IIojieBBie Hcn srraHHg TpaHcreHHux pacreHHH 3cmji^hhkh canoBofi c reHOM 
cvnepcjiazpcoro 6ejpca TavMarHH II. 

EojiBmaa nacrs TpaHcreHHLix pacreHHH, nojiyneHHHx c noMomtio Beicropa pBIThau35, 
6BDia nepe^aHa b KapamuHHBiH hhtomhhk BHHHCITK (r. Open) juisl Btica^KH b otkpwtbih 
rpyHT h npoBe^eHM nojieBMX HcnBiraHHH. Ilpn noca^Ke ipaHcreHHHx j i hhmm h kohtpojilhmx 
pacrreHHH npoBOAHjra paimoMH3auHK). PacreHHa, npeflHa3HaneHHBie rjisl noca^KH (5-10 mix 
OT^ejn>HOH jihhhh) pacnpe^ejiajiH Ha TpH rpynnti, Kaac^yio H3 kotopbdc BHcaaeHBajin b 
pa3HHx Mecrax cepxa^HiiHpoBaHHoro ynacnca. 

Ot Kaamoro MaTOHHoro pacreHHa yKopeHJura no nextipe hobmx po3encH ot 
c4>opMHpoBaBnraxca ycoB. OcrajiBHBie ycBi peryjiapHo yzjajuuiH, hto6bi He 3arymajiacB 
nocajpca. llepe^ HanajioM npseTeHH* ynacTOK HaiepBiBajica 3anmTHBiM MaTepnajioM, jum 
npe^oTBpanxeHHa pacnpocrpaHeHHH m>un>mj TpancreHHBix pacreHHH. Hem Kaac^BiM H3 rpex 
pjmoB coopyacajra oxzjejiBHoe noicpBrrae bbicotoh okojio 60 cm. Ilocjie c6opa nepBoro 
ypoEcaa mioflOB npoBojocHJiH oijeHKy BereraTHBHOH h penpoj^yKTHBHOH aKTHBHOcreH 
BBicaaceHHBix pacreHHH. Y Kaaczjoro MaTOHHoro pacreHHH noAcwrHBariH kouhhcctbo 
po3eroK b Kycre, hhcjio ijBeroHocoB, a Taicace cpeamoio BBicoiy Kycra. *lepe3 Mecjm nocjie 
c5opa BToporo ypoacaa iijiojq[bi nepBoro h BToporo c6opoB Hcnojib30Baim jjjjsi aHarnraa 
3KcnpeccHH TayMaraHa choco6om Western-6jiOTTHHra, a TaioKe juir opraHonerrrHHecKOH 
oixeHKH bjiewhhh rerepojiorHHHoro 6ejnca Ha BKyc hjioaob. 

IIpHMepbi 

IIpHMep 1. Bj mgHHe no-crajiHHHOH KOKyjiBTHBainm c Asrobacterium tumefaciens Ha 
qacTOTv HeKPQ3a b tkbhhx skch jiaHTOB . 

^acroTa HeKpo3a 3KcnjiaHTOB oixeHHBajiacB BH3yajn>Ho nocjie 15 flHefl KyjiBTHBHpoBaHHH 
Ha cejieKTHBHOH cpe^e. CpaBHHBann pacTHTejiBHBift MaTepnaji, TpaHC<J>opMHpyeMBiH no 
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craHflapTHOMy h ycoBepmeHCTBOBaHHOMy cnoco6aM. H3 nojiyneHHUX jxaHHux mo^kho c^eJiarB 
bhboa, hto ycoBepmeHCTBOBaHHe crajxra HHOKyjumHH h KOKy jibthba txhtt nojioHCHTejn>HO 

CKa3BIBaeTCH Ha BLDKHBaHHH 3KCIIJiaHTOB H Iipe^OTBpameHHH pa3BHTHH HeKpOTHHeCKHX 

peaia^HH b Mecrrax nopaHCHHH . JJjasHhLQ no cpczm&S nacroTe Hexpo3a SKCiuiaHTOB 
TpaHc^opMHpycMHX no ycoBepmeHCTBOBaHHOMy (A)- 16,6% h H3BecTHOMy (B) - 54,8 % 
cnoco6aM, noKa3BiBaK>T, hto HeKpo3 TKanen chhecch hohth b 3,5 pa3a. flamme npejicraBJieHBi 
Ha<I>Hr3. 

IIpHMep 2. BjiHgHHe no-CTajpgHHoii KOKVJibTHBanHH c Asrobacterium tumefaciens Ha 

TPaH3HeHTHVK) GUS-3KCIipeCCHK) B TKaHHX 3KCnJiaHTOB> 

npH reHexHHecKOfi TpaHC$opMaiiHH c HcnoJiKSOBaHneM Agrobacterium tumefaciens T- 
flHK c Heo6xoOTMMMH rerepojiorHHHBiMH nocjieaoBaTejiBHOCTaMH nepeHocKrrcs b 
pacTHTejn>Htie KJiencH npeHMynjecTBeHHO b ynacxKax nopaaeHHa, r,zje o6ecneHHBaeTCH 

npHMOH KOHTEKT 6aKTepHH C nOBpeHCfleHHHMH KJieTKaMH. j^JIH OIJCHKH 3<J)(i>eKTHBHOCTH 

npczuiaraeMoro cnoco6a hpobootjich racTOXHMHHecKHH aHajni3 GUS-aKTHBHOCTH b tkbhsx 
3KcnjiaHTOB no okohhbhbio nepnoaa KOKyjn>THBamiH . Taicoft anajiH3 no3BOJiaeT ouchhtb 
nacTOTy nepeHOca h 3KcnpeccHH peKOM6HHaHTHwx reHOB b cocraBe T- j HHK H3 6aicrepHH b 
pacTHTejn>HLie KJienaa. PacTHTejiBHMH MaTepnan pjvi aHajiH3a oT6HpaK>T no HCTeneHHio 3-x 
cyroHHoro nepno^a KOKynBTHBaipamo, cpa3y ace nocjie otmhbkh 3KcnnaHTOB ot 6aicrepHH. 
rncTOXHMHHecKoe OKpanmBaHHe 3KcnjiaHT0B npoBOtfjrr b TeneHHe 7 nacoB npn 37°C b 
pacTBope X-Gluc fljia racToxHMHHecKoro anajm3a GUS-aKTHBHOcra. Pe3yjn>TaTM aHajima 
npHBe^eHBi Ha Oht. 4. 

IIPHMep 3. BjmgHHe no-CTairafiHOH KQKVjn>THBamm c Aerobacterium tumefaciens Ha 
HaCTOTV 60PMHpQBaHHH VCTOHHHBBIX K KaHaMHUHHV -ncaHeft (Knrt-^ Ha hcxouhbix 3KcnjiaHTax. 

IIpH nocjieayionjeM Kyjn»THBHpoBaHHH (nocjie hx no-CTanHHHofl KOKyjibinBamiH c 
arpo6aKTepHHMH) Ha cpe^e RT, aonojmeHHOH Eie^OTaKCHMOM 500 mi7ji, h KaHaMramHOM 50 
mt/ji, b TeHeHHe nepBBix flByx mcchhhbix naccaacefi Ha 3KcnjiaHTax npoHcxoflHT 
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4>opMHpoBaHHe npsMux TpaHC(J)opMaHTOB h HeopraHH30BaHHwx KajuiycHux rpynn. Km+ 
TK3HH (pereHepaHTw h KajuiycHBie rpynnw) ^opMHpyercH npeHMymecTBeHHO no ynacxKaM 
nopaHeHHH. 

K KOHijy BToporo naccaxca npoBOAHJicx no^cHex xioim 3kchjihhtob Ha Koroptix 
4>opMHpoBajiacB ipaHcreHHaa ncaHB. Ox craAHH A-l ro A-4 HaGjnoflaercH cra6ajn>Hoe 
B03pacTaHHe nacroTBi 4>opMHpoBaHHJi Km+ TKaHefi. IIo-BHOTMOMy, 3to cBJoaHO, Bo-nepBBix, c 
yMeHbmeHHeM hhtchchbhocth HeicpoTHHecKHx peaKHHH b oxBer na nopaHerae h 
nocjie.nyiomyio KOKyjiBTHBaijHK) b arpo6aicrepiDiMH, bo-btopbdc, c bo3MO)khbim noBBnneHHCM 
Mop^oreHHoro noTCHDpaajia. Ha cmjum A-4 3a$ HKCHpoBan a MaxcHMajiBHaH zjojih SKcmiaHTOB 
C(|>opMHpOBaBmHx TpaHcreHHBie ncamr (89,5 %, cm Oht 5). Chidkchhc Roim 3icciuiaHTOB 
c^opMHpoBaBmHx TpaHcreHHBie TKamr b rpyraie A- 5 (54,9 %) oGmchkctch tcm, hto Ha mtoh 
crajEjHH yaee cmDKaercfl KOjnrqecTBO pacTHTenBHBix kjictok KOMnexeHTHBix ww reHercrqecKofi 
Tpanc^opMaixHH. B kohtpojibhoh rpynne B TpaHcreHHa* ncaHB <J>opMnpoBajracB Ha 27,1 % 
3KcnjiaHTOB, hto xoponio KoppejmpyeT c bbicokoh HacTOToft HeKpo3a (54,8 %, cm IIpHMep 1). 

IIpHMep 4. BjiHflHHe no-CTanHHHQH KOKVJH>THBanHH c Agrobacterium tumefaciens Ha 
qacroTV pereHepaHHH TpaHcreHHBix no6eroB. 

HacroTa pereHeparpiH TpaHcreHHBix no6eroB hbjihctca oahhm H3 ochobhbdc noica3aTejieH 
3$$eKTHBHocTH cnocoSa reHeTHHecKOH TpaHC(j)opMan;HH . OHa CKjiajpaBaercji H3 

3<|)(f)eKTHBHOCTeH OTJtCJIBHBIX 3TaiI0B, HaHHHaS C HO^TOTOBKH SKCHJiaHTOB H 3aKaHHHBa& 

cocraBOM cpe^bi cejieiaxHH h pereHepamra TpaHc^opMaHTOB, h OTpaacaeT hhcjio cTa6HJiBHBix 
He3aBHCHMBix TpaHc^opMaHTOB npH nepecHere Ha Hcxo#Hoe hhcjio HHOKyjiHpoBaHHBix 

3KCIUiaHTOB. 

06njee hhcjio TpaHc<J)opMaHTOB no#cwn>iBajiocB nocjie nerBipex mcchhhbix naccaaceft Ha 
cpe^e RT h o^Horo naccaaca Ha cpe#e M, flonojraeHHoft ue^oTaKCHMOM h KaHaMHimHOM. 
,JD[aHHBie npHBOAaTCH Ha <Dm\ 6. Kb ^HarpaMMBi bhaho, hto ot rpyiraBi A-l ,zjo A-4 
3<J)<J>eicTHBHocTB TpaHc^opMaimn njiaBHO B03pacTaeT, a 3aTeM npH nepexo^e k A-5 
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He3HaHHT&jn>Ho yMeHBinaerca. nocneOTee cnopee Bcero CBroaHO co cnraceHHeM nacroTH 
TpaH3neHTH oh GUS 3KcnpeccHH b 3toh rpyime, hto b cbok> oBepe,m> cmcKaerr HacTory 
4>opMHp OBaima TpaHcreHHux -ncaHefi. flpyraa B03MoacHaa npiroraa - cHHacemie 
Mop^oreHHoro noTeBunajia npn zyrmrejiBBOM Kyjn,raBHpoBaHHH Ha 6e3ropMOHajn»HOH cpen,e 
CC. QimaKO noKa3arejn» b jto6om cjiy^ae Binne neM b kohtpojibhoh rpynne B. Cpe«HHH 
nOKa3axejn > rpynn A-l - A-5 cocraBJMex 1,72 %, hto bohth b «Ba pa3a Bume 
KOBTpoBBBoro BapnaHTa. TaKHM o6pa30M, no-craOTfiHafl KOKyntTHBantra SKcnjiaaroB 
noBBnnaer Hacroiy pereHepamra TpaHcreHHBix no6eroB. 

IIpHMep 5. Bimsmwe no-CTamrHHOH K OKVJiBTHBanHH c Aprobacterium tumefaciens nn 
cooTHomeHHe hpambix TpaHcd) oPMaHTOB h T paHcdmpMaHTOB qepe3 KajmvcHVK) CTampo. 

H3BecTBo, hto cooTHomeHHe npHMBrx TpaBcabopMaBTOB h TpaHC(J)opMaHTOB nepe3 
KajurycByio cTa^Hio 3aBHCHT rjiaBH&iM o6pa30M ot reHaranHHecKHX ocooeHHOCTefi pacrcHHfl 
(Marcotrigiano et al. 1987; Sutter et al. 1997; Morozova, 2002). Pa3pa6oTaHHHH Mexofl 

reBeTHHeCKOH TpaHC<popMaHHH 3eMJWHHKH CaaOBOH C MOOT4>HnHpOBaHHBIM npOTOKOJIOM 

noBjoTOBKH, uHOKyjiauHH h KOKyjiBTHBanHH 3KcnjiaHTOB xapaKrepH3yeTca 6ojiee bbicokoh 
flojiefi npaMBK TpaHC^opMaHTOB (TaSjrana 6). 

IIpHMep 6. ZfaHHBie 1HIP aHajnca TpaHcreTmrjy pacTemrii, nojTvgmwMY c iiomobtbio 
6HHapHoro BeKTona pBIThau35. 

Schestibratov et al. (2002) Hcnojn>3ya ycoBepmeHCTBOBaHHtiH cnoco6 reHenraecKOH 
TpaHc^opMaiBZH BOBynHJiH TpaHcreHHtie pacTeHHH 3eivuwHHKH caflOBoft c reHOM TayMaTHHa. 
C BeJiBio HsyneHHa BcrpaHBaHHa T-ffHK b reHOM KaBaMHiD2H-pe3HCTeBTBBix jihhhh, 
nojiyHeaBBDc b pe3yjiBTaTe reHernHecKHx xpaHc<J> opMannii nocpeacTBOM 6nHapHoro Beicropa 
pBIThau35 npoBOfljuica IILIP-aHajiH3 o6pa3nc-B TOTajiBHOH fftiK. nocKOJiwcy flasBBra Beicrop 
o6ecneHHBaer nepeHoc b aflepHHfi reHOM myx reHOB nptll h thaull, HHTpoayioiiw T-.ZJHK 
aHaBH3HpoBajiacB orflejiBHo no KajiwoH nocjieflOBarejiBHocTH. 
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Bee 23 HC3aBHCHMue TpaHcreHHbie jihhhh nojiynemi npn noOTanHofi ccjickhhh Ha 
KaHaMjiMnne KOHaeHTpaccHeH 50 h 25 mt/ji cooxBercTBeHHO b nepBOM h nocjie^jyioiimx 
naccaacax. B nocne^yiomeM nojiyneHHBie pereHepaHTBi yicopeHHJiHCB Ha cpe^e c 25 mt/ji 
icaHaMimHHa. imP-aHajiH3 o6pa3UOB TOTanBHofl JJHK na npe^err npHcyTCTBHH $parMeHTa b 
742 n.o. reHa nptll noxasaji, hto Bee jihhhh coflepacar reHOMHyio BeraBKy raynaeMOH 
nocjie^OBaTejiBHOCTH. Pe3yjn>Taru ni]P-aHajiH3a npeacraBjieHBi b TaGjnnje 7. 

AHajm3 Tex ace o6pa3uoB TorajiBHOH JJJHK c Hcnojn>30BaHHeM napw npafiMepoB k 
nocjieAOBaiejiBHOCTH reHa thaull bbmbhji, hto He Bee wj?/Z/-nojio>KHTejifcHBie jihhhh coaepacar 
BcraBKy reHa xavMarHHa II. imP-aHajiH3 noKa3an, hto aMiuiH^Hi^pyeMMH ^parMeirr 
pa3MepoM 878 n.o. npHcyTCTBOBan b 18 m 23 aHauH3HpyeMLix o6pa3i*OB. TpaHcreron>ie 
jihhhh Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 h Kjioh 20, HecMOTpH Ha npHcyrcrrBHe 
4)yHKOHOHHpyion^eH BCTaBKH reHa nptH He coflepacajm nocjieflOBarejmHocTB TayMaraHa n. 
Pe3yjn>TaxLi IIUP-aHaiiH3a npejjCTaBJieHBi b Ta6jraije 7. 

ITpHMep 7. TTamiTj e Western-blot aHajiH3a TpancreH KLix pacrreHHfi. nojiyqeHHBix c 
noMombio 6HHapHoro Beyropa pBIThau35. 

OyHKi^HOHajn>HOCTB HHTpOAyiprpoBaHHOH 3KcnpeccHpyionjeH Kaccera 35S-thaumatin- 
3'nos aHajiH3HpoBajiacB choco6om Western-6jioTTHHra. HMMyHoseTeiojH* 6ejnca b 
BereraTHBHBix ncaHax (jihctbax) noKasajia, hto 3Kcnpeccnpyiomaji Kaccera <J)yHKi*HOHHpyeT h 
6ejioK CHHTe3Hpyerca b 15 H3 18 //2aw//-nojio»cHTejn>m>ix hc3hbhchmbix jihhhh. B 
ipaHcreHHBix jihhh^x Kjioh 2, Kjioh 4 h Kjioh 12 TayMaraH He SKcnpeccHpyercji. ripHHHHofi, 
o6Mcmnonjefi 3tot $aKT, MoaeeT 6trn> ae^eierHaa BCTaBKa KacceTti 35S-thaumatin-3 'nos hjih 
3HWoreHHan cynpeccna roMOJioraHHBiMH nocjiejuoBaTejiBHOCTHMH. B jehctbhx HerpaHcreHHtix 
pacreHHfi, TaioKe kokhb jihhhhx Kjioh 6, Kjioh 9, Kjioh 13, Kjioh 17 h Kjioh 20 6e3 BCTaBKH 
35S-thaumatin-3'nos npHcyrcTBHe TayMaTHHa II He oSHapyaceHo. Cboahbic pesyjiBTarw 
npoBe^eHHoro Western-6jioTTHHr aHariH3a b jihctbhx ipaHcreHHBix jihhhh hphboajitch b 
Ta6jnme 7. 
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HMMyHOjioi-HHecKHH aHajim 3KcnpeccHH TayMarHHa b mioaax TpaHcreHHHx jihhhh Taieace 
noflTBepOTn npHcyrcxBHe 6ejnca (TafJjimja 7.). flaHmie KoppejiHpyiOT c aKcnpeccnefi 
TayMarHHa b jihctb^x. 

IIpHMep 8. JaHHLie opraHoneirrHHecKoro aHajima mioflOB 3cmjikhhkh caaoBoft. 

flerycxaiiHH npoBojgnjiHCB Ha ypoKanx 3cmjihhhkh ca^oBOH 3a pa ro^a 

KyJtbTHBHpOBaHHH Ha HOJIHTOHe HCHblTaHHH reHerHHecKH yCOBepmeHCTBOBaHHBDC paCTCHHH 

(BHHHCnK, r. Open). Pe3yjn>Tan>i aerycTaijHH nepBoro roaa npHBe^eHH b Ta6jnme 8. 

OrpaHHneHHoe ko jthhcctb o xron ypoEeaa nepBoro roaa He no3BOJiBuio npoBec7TH 
opraHOJienTHHecKHH aHanm CTaracraHecKH flocroBepHO, o/maKo cpe^HHe 6ajun>i 
oueHHBaiomHe cjia^ocn> iuioaob, noOTBepamaiOT H3MeHeHHe BKycoBMx KanecTB iuioaob y 
pH«a TpaHcreHHHx jihhhh. Grraaocn> mjdcoth oueHHBaJiacB no iBrra6ajuiBHofi CHcreMe, 
Hcxo.ua H3 copTOBOH xapaicrepHCTHKH OefiepBepica, coraacHo KOTopon BKyc cpe^HecnejiBix 
nnoflOB nepBoro c6opa oijeHHBaerca b cpeflHeM Ha 4 6ajuia. rionapHoe cpaBHeHne cjiaaocra 
htoa c 3KCnpeccneH TayMaraHa c KOHTpojibHBiMH njio^aMH noKa3ano, hto bo Bcex oiynaax 
oi^eHKH ohbithbix o6pa3noB jm6o npeBBnnaioT KompoJiBHBie (6 H3 9 nap), jih6o paBHBi hm (3 
H3 9nap). MaKCHMajiBHoe npeBumeHHe cjia#ocra nnoflOB c SKcnpeccHeft TayManma 
paBHaercfl 0,2 6ajuia. TaKaa pa3mma 3a$HKcnpoBaHa b Hempex napax: Kjioh 3/Kjioh 12; 
Kjioh 22/OeftepBepK; Kjioh 1/Kjioh 17; Kjioh 3/Kjioh 6. B #Byx cjiynaax pa3HHD,a paBiranacB 
0,1 6amia: Kjioh 16/<DefiepBepK; Kjioh 21/Kjioh 12. Yhhtlibm, BO-nepBHx, hto pa copTa 
OefiepBepK oijemca BKyca aro« BBnne 4 6ajuioB ne xapairrepHa, a bo-btopbdc 5 MaKCHMajiBHaa 
ouemea, HcnojiMyeMaa b cejieiajHOHHofi npaicrmce paBHa 4,5, cpe^HHH 6ajui 4,2 no Bicycy pa 
Kjiona 22 cymecTBeHHo npeBBimaer opHTHHanBHBie copTOBBie xapaicrepHCTHKH. 

Ypo^caH BToporo roaa oKa3ajic* 6oJiee o6hjibhbim h ho3BOjihji npOBecm CTaTHCTEraecKH 
AOCTOBepHBiH opraHOJienTHHecKHH aHajm3 iuioaob. ^aHHBie npHBopTCH b Ta6jmije 9. 

JSfio AerycranHH BToporo ro/ja noica3anH aocroBepHoe otjihhhc iwth jihhhh c 
3KcnpeccneH TayMaraHa H3 inecra BBi6paHHBix ot kohtpojibhbix HeTpaHcreHHBix pacTeHHH h 
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jihhhh 6e3 3KcnpeccHH TayMaxHHa, 3a HCKJUoneHHeM napu 3/13. OneHKH flerycTamm 
BTOporo roAa b cpe*meM Ha 0,2 6ajuia npeBBnnaiar TaKOBHe aerycTaipiH nepBoro ro^a. 3to 
M03KCT 6bttb o6ycjioBJieHO 6onee 6naronpHHTHHMH noroOTMMH ycjiOBiwMH, 
cnoco6cTByK>mHMH HaKonueHHK) caxapoB. 

TTpHMe p 9. BjmgHHe 3KCiroeccHH TavMaTma II na vctohhhbqctb 3eMJimHKH caflOBofi k 

Botrvtis cinerecu 

OcHOBRmaKCB Ha pe3yjn>TaTax nUP-aHajiH3a h Western-SjiorraHra, H3 nojiyneHHBix 
ycoBepmeHCTBOBaHHBiM choco6om TpaHcreHHBix jihhhh 3cmjishhkh (Schestibratov et aL 2002) 
6buih BBi6paHM Tpn KJiOHa c ypOBHCM 3KcnpeccHH TayMaraHa He MeHee 0,2 mkt Ha mt 
cyMMapHoro 6ejnca, a hmchho Kjioh 3, Kjioh 7 h Kjioh 8, a TaioKe oahh kjioh 6e3 3KcnpeccHH 
(Kjioh 17). B KanecxBe orpHEtaTCJitHoro kohtpojm Hcnojn>30BanHCB jihctbh c pacreHHH 
jpncoro rana, jihhhh 6e3 3KcnpeccHH TayMaraHa (Kjioh 17) h TpaHcreHHoft jihhhh Kjioh GUS, 
noJiyneHHOH c ncnoJiB30BaHHeM BeicropHOH KOHCTpyiajHH pBI121 . 

IIpeOTapHTejiBHBie 3iccnepHMeHTBi noKa3ajm, hto Ha pe3yjn>Tanj aHanH30B CHjn>Hoe 

BJIHHHHe OKa3MBaK)T He TOJIBKO B03paCT paCTHTeJIBHOH TK3HH H COCTOHHHe HHOKyjUOMa 

Botrytis cinerea, a TaioKe ycjiOBM, b kotophx HHKySnpyiOTCfl 3apaaceHHtie jiHCTOBue ahckh. 
B pojra KJHoneBoro ^aicropa b flaraoM cjiynae BMcrrynaeT BJia>KHOCTB KaMepu h 
4>Hjn>TpoBajiBHBix noflJioaceic. 3tot $aKTop OKa3KroaJi BJinaHHe He ctojibko Ha xapaicrep 

HH^eKIJHH, CKOJIBKO Ha CKOpOCTB KOJIOHH3aiJHH JIHCTOBBIX flHCKOB. BH3yaJIBHM OIjeHKa 

pa3BHTHH naToreHa npoBO.zjHJiacB nepe3 onpeaejieHHwe npoMeacyTKH BpeMeim, no 3toh 
npHHHHe BJiaacHocTB oKa3BiBajia pemaionjee bjihhhhc Ha pe3yjiBTaTBi cpaBHeima. BH3yajn>Haa 
oijeinca HeKp03a, npoBOflHMaa Ha mecTOH fleHt nocjie HHOieyjumHH, aajia cne^yionme 
pesyjiBTaTBi: cpejmaa rnioma^B nopaaceHHH cocraBJiajia 27,5+12,9 % jyw KnoHa GUS, Toraa 
KaK Ha AHCKax KjioHa 7 Heiqpo3HBie 30hbi eme He c$opMHpoBaJiHCB. ftaHHBie no stoh h flByM 
^yrHM napaM npHBOflflTca b TaGjimje 10. 
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/JaHHLie no creneim cnopoHomeHHH, npHBe,zjeHHBie b Tafwiane 10 CHHMajracB Ha neBsrym 
Rem> nocjie moKynxajm (b otjihhhc ot /jaHHtix no HeKpo3y), nocKojiBKy kohh^ho^opij 
$opMHpyioTCH Ha MHnejnm c 3aaep>KKOH b HecKOJn>Ko cyroK nocne iiohbjichhh 
hckpothhcckhx 30H Ha jihctobhx .zmcicax. Cpe#HHe 6anjiM cnopoHomemia nanpHMep zuia 
napti Kjioh 7/Kjioh GUS cocTaBJuum 0,13±0,06/0,47±0,21 /uw onurHoro h KompojitHoro 
BapnaHTOB cooxBercTBeHHO. 

TaKHM o6pa30M, flaHHBie no HeKpo3y jihctobwx otckob noflTBepac#aioT CTaTHCTBraecKH 
flOCTOBepHHe paajmHHH He tojibko BHyrpn cpaBHHBaeMtix nap, ho h Meacay bccmh 

TpaHCreHHLIMH JIHHHHMH C 3KCHpeCCHeH TayMaTHHa C OOTOH CTOpOHBI H KOHTpOJIBHblMH 
paCTeHEWMH C ApyrOH. BTOpOH KpHTepHH, HCnOJIB3yeMI>IH HaMH WX OneHKH yCTOHHHBOCTH 

pacTeHHH k HH^eKOHH Botrytis cinerea, Taicace noOTBep^aeT aocroBepHBie pa3JiBrqHa BHyipH 
cpaBHHBaeMKK nap, npnneM Ha jihctobmx AHCKax pacTCHHH c siecnpeccHefi TayMaraHa 
cnopoHomeHHe cymecTBeHHO HHTH6HpOBajiocB. 

IIpHMep 10. JaHHBie nojieBBix HcnuTamm TpaHcreHHMX pacTeHHH. 

IIojieBLie HcnKrraHHfl TpaHcremiBix pacTeHHH npoBOOTura Ha cepra^HnHpoBaHHOM 
nojmroHe hojicbbix Hcm>rraHHH rpaHcreHHBix pacreHHH, co3AaHHOM Ha 6a3e KapairraHHoro 
nHTOMHHxa BHHHCIHC, r. Opeji. Onemcy BereTaraBHofi h reHepaniBHoft aieraBHOCTeH 
nojieBBix pacreHHH npoBOflmra no nexbipeM ochobhbim KpHTepHHM i kouhhcctbo po3exoK b 
KycTy; cpemm BBicoTa Kycra; cpe,zmee KOJniHecTBO i^eTOHocos; Bee cnentix aroa nepBoro 
c6opa. riocne ffsyx jict pocra b ycjiOBiwx oiKptrroro rpyHTa 6ojn>maa nacTB ipaHcreHHBix 
JiHHHft He npoOTZJia HeEcenarejiBHBix $eHoranHHecKHX otkjiohchhh (Ta6jmna 11). Czmaico 
HecKOJiBKO jihhhh (Kjioh 9, Kjioh 14, Kjioh 15, Kjioh 18, Kjioh 19, Kjioh 20, Kjioh 23) no 
ochobhbim noKa3arejiHM OTJiHHajiHCB ox KOHTpojiBHBix HexpaHcreHHBix pacTeHHH H 
6ojn>nraHCTBa flpyrax TpaHcreHHBix pacTeHHH 3eMJMHHKH. JIhhhh c coMamiOHajiBHBiMH 
H3MeHeHHHMH BH3yajn>HO bbwbjihjihcb b ochobhom no BbicoTe KycTa h ypoacafiHocTH (Becy 
cnejiBix aroa nepBoro c6opa). B HTore, aHajiH3 cooTBercTBUfl copTorany noKa3an, hto 16 
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TpaHcreHHUx »hhhm H3 23 no ochobhmm noKa3areaiHM BereraxHBHOH h reHepaxHBHOH 
aKTHBHOcxeH cooTBercTByioT copTy <£>efiepBepK. TaKHM o6pa30M, oiithmh3 gpo sa httbih cnoco6 
reHCTHHecKOH TpaHcc^opMautra 36mjihhhkh ca^oBOH, oimcaHHoro b AaHHOM H3o6pereHHH, 
xapaKTepH3yercM 3$$eKTHBH0cn>io nojiyneHHa pacrreHHH 6e3 coMaicnoHajiBHMX otkjiohchhh 
paBHOH npHMepHO 70 %. 

npOMUmJieHHag DpHMeHHMOCTB 

yCOBepmeHCTBOBaHHMH CHOC06 nO£TOTOBKH, HHOKyjI5UJHH H KOKyjIBTHBaOHH 3KCIUiaHTOB 

hobbichji Bee noKa3aTejiH, xapaKTeproyiomHe 3$<^eKTHBHocn> cnoco6a reHeraHecKOH 
TpaHc4>opMaixHH. flaHHMfl cnoco6 xapaKTepH3yerca hh3koh nacTOTOH HeKpo3a 3KcruiaHTOB 3 

nOBBUnCHHOH HaCTOTOH TpaH3HCHTHOH 3KCnpeCCHH, HOBBimeHHOH HaCTOTOH (|)OpMHpOBaHHfl 

TpaHcreHHBix -ncaHeS, noBumeHHOH nacTOTofi pereHepartHH TpaHcreHHbix no6eroB, 6ojiee 

BBICOKOH flOJiefi np^MHX TpaHC^OpMaHTOB, HH3K0H HaCTOTOH COMaKJIOHaHBHBDC H3MeHeHHH. 

Cnoco6 reHenraecKOH Tpanc^opMaipiH, onHCWBaeMHH b flaraoM H3o6pereHHH, no3BOjnm 

nOJiyHHTS AOCTaTOHHOe HHCJIO TpaHCrCHHLIX JIHHHH 3CMJMHHKH CaflOBOH COpTa OefiepBepK, H3 

KOTopwx b npouecce jia6opaTopHux h nojieBtix HcnuraHHH yzjajiocs OTo6pan> pw jihhhh c 
xpKo Bbipa^ceHHHMH yjiynmemiBiMH arpoHOMH^ecKHMH xapaicrepHCTHKaMH (yjiynnieHHMH 
BKyc htoa, noBumeHHaa ycroHHHBOCTB k cepofi rHHjm). EoJiee Toro, 3th jihhhh He o6jia^anH 

HC^KCJiaTCJIBHBIMH 4 )eHO ' nmBraeCKHMH OTKJIOHeHHflMH, KOTOpBie HaCTO B03HHKaK>T IipH 

pereHepaixHH in vitro 3£mjizhhkh ca^oBOH nepe3 KaJUiycHyio CTa#mo. 

ycoBepmeHCTBOBaHHMH cnoco6 Tpaac^opMai^HH npeflOCTaBJiaeT nrapoieyio bo3Mo>khoctb 
BBi6opa reHexHHecKoro MaTepnajia ajm co3^aHHfl ycTOHHHBtix k ^HTonaToreHaM pacTeHHH, 

paCTeHHH OpHeHTHpOBaHHBDC Ha CHHTe3 6eJDCOB HCHOJIB3yeMBIX b ^apMaKOJioran. 
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Tafwraixa 1. Cpe^a M am MyjibTHmmKaTxiro MHKponoSeroB. 



KOMnOHCHTM 


KoHijeHTpaiiHa 


Kajraa HHTpar 


316 mt/ji 


Ammohhh HHTpar 


400 mt/ji 


KaJiHH 4)oc(J)aT OAH03aMenjeHHBm 


170 mt/ji 


Kan&mra HHTpaT ■ 4 H 2 0 


1133 mt/ji 


MaraHH cynbfyar • 7 H2O 


369 mt/ji 


Mapramja cyjn>4>aT • H2O 


16,9 mt/ji 


BopHan KHCJioxa 


6,2 mt/ji 


LtHHKa cyjit^aT • 7 H2O 


8,6 mt/ji 


KannaHOOTA 


0,83 mt/ji 


Me^H cyjn>$aT • 5 H2O 


0,025 mt/ji 


HaxpHH MOjmSAeHar • 2 H2O 


0,25 mt/ji 


Ko6am>Ta xnopHA ■ 6 H2O 


0,025 mt/ji 


DKejie3a cyjn>cj)aT • 7 H2O 


27,8 mt/ji 


Na 2 EDTA • 2 H 2 0 


37,26 mt/ji 


Caxapo3a 


30t/ji 


HHKOTHHOBaa KHCJIOTa 


0,5 mt/ji 


IlHpHAOKCHH 


0,5 mt/ji 


TnaMHH 


0,5 mt/ji 


TjIHnHH 


2 mt/ji 


MHO-HH03HTOJI 


100 mt/ji 


Arap 


8t/ji 


BAIT 


1 mt/ji 


pH 


5,7 



Ta6jimja 2. Cpeaa ajioHranHH h yKopeHeHHH (ER) 



KoMHOHeHT 


KomjeHTpaipui 


KajrHH HHTpar 


316mt/ji 


KajiHH 4>oc(J)aT OAH03aMemeHHMH 


170 mt/ji 


Kajn>E[HA HHTpaT • 4 H 2 0 


1133mt/ji 


MarHHH cyjn»$aT • 7 H2O 


369 mt/ji 


Mapraraja cyjn><J)aT • H2O 


16,9 mt/ji 


BopHan KHCJioTa 


6,2 mt/ji 


I^HHKa cyjn><J>ar • 7 H2O 


8,6 mt/ji 1 


Kajma H<wm 


0,83 mt/ji 


Mem cyjn>$aT • 5 H2O 


0,025 mt/ji 


HaipHH MOjra6AeHaT * 2 H2O 


0,25 mt/ji 


Ko6am>Ta xjiopn^ • 6 H 2 0 


0,025 mt/ji 


5Kejie3a cyjn><j>aT • 7 H2O 


27,8 mt/ji 


Na 2 EDTA • 2 H 2 0 


37,26 mt/ji 


Caxapo3a 


20t/ji 


HHKOTHHOBaH KHCJIOTa 


0,5 mt/ji 


nHpHAOKCHH 


0,5 mt/ji 


TnaMHH 


0,5 mt/ji 


Tjihuhh 


2 mt/ji 


MHO-HH03HTOJI 


100 mt/ji 


Arap 


8t/ji 


pH 


5,7 
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Ta6jimja 3. Cpeaa KOKyin>THBannH (CC). 



KoMnoHeHT 


KoimeHTpanaa 


KaJIHH HHTpaT 


2900 mt/ji 


Ammohhh HHTpaT 


1650 mt/ji 


Raima 4>oc4)aT ojm 03aMemeHHBiH 


170 mt/ji 


KaJIbUHH XJIOpHA 6e3BOAHBIH 


332,2 mt/ji 


Mapramta cyjn><f>aT • H2O 


16,9 mt/ji 


EopHas KHCJioxa 


6,2 mt/ji 


l^HHKa cyjrb^aT - 7 H2O 


8,6 mt/ji 


KaJIHH hoota 


0,83 mt/ji 


Mean cyjn>4>3T • 5 H2O 


0,025 mt/ji 


Haxpua MOjm6fleHaT • 2 H2O 


0,25 mt/ji 


Ko6ajn>Ta xjiopim • 6 H2O 


0,025 mt/ji 


3Kejie3a cym>$ar • 7 H 2 0 


27,8 mt/ji 


I Na 2 EDTA • 2 H 2 0 


37,26 mt/ji 


Caxapo3a 


30t/ji 


HmcoTHHOBaa KHCJioTa 


0,5 mt/ji 


IlHpHflOKCHH 


0,5 mt/ji 


TnaMHH 


0,5 mt/ji 




2 mt/ji 


MHO-HH03HTOH 


100 mt/ji 


Arap 


8t/ji 


pH 


5,7 
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ujsl 4. Cpe.ua pereHepaijHH TpaHc^opMaHTOB (RT). 



KoMnoHeHT 


KoHueHrpauHH 


KanHH HHTpaT 


2900 mt/ji 


Ammohha HHTpaT 


1650 Mr/ji 


KajiHH ^oc4)aT oaho3hm e me h hm h 


170 Mr/ji 


Kantura xJiopHfl 6e3BOAHwfi 


332,2 mt/ji 


MapraHua cynb<|)aT * H 2 0 


16,9 Mr/ji 


EopHaa KHCJioTa 


6,2 Mr/ji 


l^HHKa cyjib4> aT " 7 H 2 0 


8,6 mt/ji 


KajiH^ hoaha 


0,83 mt/ji 


Mean cyjifc<J>aT • 5 H2O 


0,025 mt/ji 


HarpM* MOJiH6AeHaT • 2 H 2 0 


0,25 Mr/ji 


Ko6ajisTa xjiopim • 6 H 2 0 


0,025 mt/ji 


3Kejie3a cyjib<j)aT * 7 H 2 0 


27,8 Mr/ji 


Na 2 EDTA • 2 H 2 0 


37,26 mt/ji 


Caxapo3a 


30t/ji 


HHKOTHHOBH5! KHCJIOTa 


0,5 mf/ji 


llHpHAOKCHH 


0,5 miVji 


THaMHH 


0,5 Mr/ji 


Tjihuhh 


2 Mr/ji 


MHO-HH03HTOJI 


100 Mr/ji 


Arap 


8r/ji 




1 Mr/ji 


baii 0 


4 Mr/ji 




0,3 Mr/ji 


, PH 


5,7 
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Ta6jimia 5. Cpe.ua LB Kyjn>THBHpoBaHHJi arpo6aKTepHfl. 



KoMnoHeHT | 


KoHneirrpanHH 


HaTpHH XJIOpHfl 


lOr/n 


BaKTO TpHHTOH 


lOr/ji 


^pOaOKeBOH 3KCTpaKT 


5r/ji 


pH 


7,5 




Ta6jraua 6. Bjihjihhc no-cr^HHHHofi KOKyjn>THBaixHH c Agrobact erium 
tumefaciens Ha cooTHomcHHe npaMLix TpaHC^opMaHTOB h TpaHCC^opMaHTOB nepra 
KajuiycHyio cTajjmo. 



IIpOTOKOJI 


CopT 


HacroTa 
TpaHc^opMaipm 

% 


flojw npsMbix 
TpaHc4>opMaHTOB, 

% 


i no 

ycoBepmeHCTBOBaHHOMy 
cnoco6y nocTajpriiHoft 

KOKyjIBTHBaOHH (A) 


<E>eftepBepK 


3,7 


87,5 


Selekta 


8,9 


93,8 


IIo H3BecTHOMy cnoco6y 
(James et al (1990) h Nehra 
etal(1990) (B) 


OefiepBepK 


1,0 


28,3 


Selekta 


1,8 


42,0 
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Ta6jnma 7. Pe3yjn>TaTti nip? h Western-6jiOTTHHr aHaJiH30B 
TpaHcreHHMX hhhhh 36MJihhhkh caaoBOH (kjiohm 1-23) h copra OeftepBepic 



Thh 
pacreHRH 


TTITP 

AIL \l 

npt n 


TTTTP 
reH thou U 


Mm mvho neTCKil 

HSI TaVMSTHHa B 

JIHCTbflX i 


HMMyHO/jeTCK 
UHJJ TSyMSTHHa B 

nnojxax 


f Kjioh 1 


+ 


+ 


+ 


+ 


Kttoh 9 


+ 


+ 






Kiioh ^ 


+ 


+ 


+ 




JVJlvJrt t 


+ 


+ 








+ 


+ 


+ 


+ 


AVIUM 


+ 








Kjtoh 7 


+ 


+ 


+ 


+ 


INJJUM. o 




+ 
















Kjioh 1 0 


+ 


+ 


+ 


+ 


Kjioh 1 1 

x\Jiun x x 


+ 






+ 




+ 


+ 






KjTOH 13 


+ 








Kjioh 14 


+ 


+ 


+ 


+ 


Kjioh 15 


+ 




+ 


+ 


Kjioh 16 


+ 


+ 


+ 


+ 


Kjioh 17 










Kjioh 1 ft 


+ 


+ 


+ 


+ 


KnoH 1Q 


-1- 


+ 


+ 


+ 


Kjioh 20 


+ 








Kjioh 21 


+ 


+ 


+ 


+ 


Kjioh 22 




+ 


+ 


+ 


Kjioh 23 


+ 




+ 


+ 


OewepBepK 
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Ta6jimja 8. OpraHOJienTHHecKHH aHajm3 cjia^ocra hhoaob 3Cmjihhhkh ca#OBOH 

ypoEcan nepBoro rojja. 



flerycraqHa 1 


Aerycraima 2 


^erycranHH 3 


Tun 


Cpe/IHHH 


Thh ! 


CpeoHHH 


Thh 


CpeflHHH 


pacTeHHH 


6ajin 


paCTCHHfl 


6ajui 


pacreHHa 


6aiJJi 


Kjioh 3 


4,1 


Kjioh 1 


4,0 


Kjioh 3 


4,0 


Kjioh 12 


3,9 


Kjioh 17 


3,8 


Kjioh 6 


3,8 


Kjioh 11 


4,0 


Kjioh 16 


4,0 


Kjioh 7 


4,0 


Kjioh 13 


4,0 


OeftepBepK 


3,9 


Kjioh 13 


4,0 


Kjioh 22 


4,2 


Kjioh 21 


4,0 


Kjioh 8 


3,9 


^efiepBepK 


4,0 


Kjioh 12 


3,9 


Kjioh 12 


3,9 
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Ta6jiHua 9. OpraHOJierrnraecKHH aHajm3 cjiaflocra mioflOB TpaHcreHHOH 
3eMJMHHKH caflOBofi ypoacaa BTOporo roaa h cdprra OenepBepic. 



flerycTaijHfl 1 


flerycTaicBui 2 


Thh 
pacrreHHH 


CpejCHHH 

6ajui 


Thh 
pacreHHH 


CpejJHHH 

6ajui 


Kjioh 3 


4+0,03 


Kjioh 16 


4,2±0,03 


Kjioh 12 


4+0,09 


OefiepBepK 


4,1±0,02 


Kjioh 1 


4,5±0,03 


Kjioh 22 


4,4±0,02 


Kjioh 13 


4,1±0,04 


OefiepBepK 


4,2+0,12 


Kjioh 8 


4,3+0,09 


Kjioh 21 


4,3±0,07 


Kjioh 6 


4±0,12 


Kjioh 6 


4,1+0,05 




Ta6jmija 10. Pe3yjn»TaTbi Tecra Ha ycTOHHHBocn> jihctobmx ^hckob 
TpaHcrcHHOH 3^owhhkh ca^OBOH h copra OeftepBepK k Botrytis cinerea. 



Kjioh 


YpoBem. 
aiacyMyjwrcHH 
TayMaraHa, 
mkt/mt o6mero 

6ejnca 


» 

CpeOTKH 
mioma.uL 
Heicpo3a, % 


CpeOHHH 

6 ami 
cnopoHoineHHH 


noBBnncHHH 

yCTOH?5HBOCT 
H 


Kjioh 7 


1,5 


0 


0,13±0,06 


3,6 


TTttow CrTTC 

INJIOJti uuo 


o 


27 5±12 9 


0 47±0 21 




Kjioh 8 


i 


0,7±0,3 


0,07±0,06 


3,0 | 


3>efiepBepK 


0 


5,7+5,5 


0^1±0,11 




Kjioh 3 


0,2 


1±0,8 


0,13±0,06 


2,8 


Kjioh 17 


0 


19,7±6,1 


0,37±0,11 





42 



Ta6jraua 11. Pe3yni>Tana nojieBtix HcnwTaHHH TpaHcreHHtix pacreHHH 
3eMJiHHHKH ca^oBOH h coprra OefiepBepie: ouemca BereraTHBHOH h reHepaTHBHOH 

aKTHBHOCTCH . 



Tho 
PacreHHH 


KojIHMeCTBO 

po3eroK b 
Kyc-ry 


CpeflHM 
Bbicora Kycrra, 

CM 


CpeAHee 

KOJIHHeCTBO 

UBeroHocoB 


Bee area 
nepBoro c6opa, 
r 


CoMajoiOHajib 
Hwe 

H3MeHeHHfl 


Kjioh 1 


2,3±0,3 


23,5±4,9 


7,1±3,1 


255±52 


- 


Kjioh 2 


3,7±1,3 


22,5±1,7 


5,8±2 


102±15 


- 


Kjioh 3 


3,2±0,8 


24,7±5,4 


5±2,6 


120±22 


- 


Kjioh 4 


3,5±0,9 


25,5±2,8 


5±0,7 


210±44 


- 


Kjioh 5 


3,4±0,7 


27±8,9 


5,9±2,3 


285±35 


- 


Kjioh 6 


3,9±1,6 


22,2±0,9 


5,3±1,5 


289±56 


- 


Kjioh 7 


3,5±1 


26,2±2,8 


6,5±1,8 


209±36 


- 


Kjioh 8 


3,8±1,1 


28,5±12 


5,8±0,4 


159±41 


- 


Kjioh 9 


3,3±U 


19,8±1,9 


2,3±1,7 


43±13 


+ 


Kjioh 10 


3,5±0,8 


21,5±3,5 


4,9±0,5 


250±23 


- 


Kjioh 11 


3,3±0,3 


21±3 


4,4±1,7 


198±17 


- 


Kjioh 12 


3,5±0,7 


24,5±1,1 


4,9±2,4 


167±18 




Kjioh 13 


3,2±1,6 


22,3±2,3 


3,3±1,3 


198±23 




Kjioh 14 


2,3±0,9 


6,9±3,1 


1,7±1,2 


0 


+ 


Kjioh 15 


2,5±0,7 


14,3±3,2 


1,8±0,3 


0 


+ 


Kjioh 16 


3,2±1 


22,9±4,2 


3,2±1,1 


302±98 




Kjioh 17 


3,7±0,3 


25,1±1,9 


4,1±1 


277±63 




Kjioh 18 


2,4±1 


10,1 ±2,5 


2,7±1,5 


78±14 


+ 
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KOHHHeCTBO 


CpeAHHH 


CpeOTee | 


BecaroA 


CoMaxnoHanb 


PacreHHa 


pOSCTOK B 


BbicoTa Kycrra, 


KOJIHHeCTBO 


nepBoro c6opa, 


Hue 




Kyciy 


CM 


URCTOHOCOB 


r 


H3MeHeHHfl 


KnoH 19 


2,2±0,3 


15,3±1,1 


2,1±0,4 


35+15 




Kjioh 20 


3,6±0,9 


12,7±0,9 


1,2±1,2 


0 


+ 


Kjioh21 


3,5±0,5 


24,8±1,3 


6,1±1,4 


319±78 


- 


Kjioh 22 


3,7±1,5 


24,5±2 


4,4+2,1 


288±58 


- 


Kjioh 23 


2,2±0,8 


11,3+2,5 


1,5±0,5 


83±26 




(DeiiepBepK 


3,2±0,7 


24,2±2,9 


4,8±1 


266±35 
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0 ^GU^M^^^'^-^- 3 

OopMVJia 

1. Cnoco6 nojiyneHHH TpaHcreraoro pacrreHHH, BKJHO*iaioimiH o6pa6oxKy ncanH pacreHH* 
Agrobacterium tumefaciens KOTopufi coaepacHT, no KpafiHefl Mepe, o#hh Beicrop, b cocrraB 
KOToporo bxoott, no KpataeH Mepe, ooth, npe^CTaBJimomHH mrrepec reH OTJiHHaiomHHCfl 
tcm, hto Ha axane TpaHc^opMai^HH Hcnojn>3yK>T nocraflHHHyio KOKyjitTHBamoo 3KCiuiaHT0B 
KOTopaa co^ep^KHT: 

i) cra^Hio Bu5opa oaHoro hjih 6oJiee jihctobbix cenvieHTOB pjix nojocroTOBKH aKciuiairroB; 

ii) noaroTOBicy jihctobbix otckob uyreM OTflejieHHH ot icaactf oro jracroBoro OTCKa 
cerMemra h nocne^yiomeH HHOKyjumnn h KOKyjn>THBanHH jihctobbix ahckob c 
arpo6aKTepnjJMH; 

iii) cra^mo y^aneHEW c jihctobbix ahckob H36wTKa arpo6aicrepHH h nocjie^yiomero 
OT^ejieHHa co ctopohbi nepBoro cpe3a nepsofl napTHH 3KcnjiaHTOB; 

iv) craaHK) nepeHoca 3KcnjiaHTOB Ha cpe^y cejieiajHH h pereHepaunn; 

v) noflroTOBKy nocjieflyiomnx napTHH 3KcnjiaHTOB b cooTBeTCTBHH c nymcraMH iii) h iv) 
AO ^opMHpoBaHHfl nocjieOTtefi napran aiccnjiaHTOB H3 BBi6paHm>ix jihctobbix ahckob; 

npHHeM, no^roTOBKa Kaacaoft H3 nocjie^yiomnx napTHH SKcnjiaHTOB BbraojmHeTCH nocjie 
BpeMeHHoro HHTepBaiia Heo6xoflHMoro fljra TpaHc^opMaipiH pacrHTejiBHBix KJieroK h 

^OpMHpOBaHHa B JIHCTOBBIX flHCKaX HHflyiJHpyeMOfi pe3HCTeHTHOCTH K aGHOTHHeCKHM H 

6hothhcckhm crpeccaM. 

2. CnocoS no n.l, OTjmnaiomHHCH TeM, hto Beicrop C0Aep>KHT reHenrqecKHH MaTepnaji 
KOOTpyiomHH, no KpaimeH Mepe, oahh ijejieBofi 6ejioK. 

3. Cnoco6 no n.l, OTJiHHaioujHHCH TeM, hto Beicrop co^ep>KHT reHeTHHecKHH MaTepnan 
KO,zmpyiomHfi, no KpateeH Mepe, ooth 6ejioi< KOToptm coAeScTByeT chhhcchhio HeKpo3a Ha 
craflHH TpaHc4>opMauHH. 
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4. Cnoco6 no n.l, oTjmHaiomHHCH tcm, hto Beicrop coaepacHT reHeraHecKHH MaTepnao, 
KOOTpyiomHH, no KpaftHen Mepe, ojspn 6ejiOK, Koropwii noBumaer ycroiiHHBOCTb pacreHHS k 
^HTonaroreHaM h kotopuh BBiGnpaioT H3 rpynn: PR1, PR2, PR3, PR4, PR5,. 

5. Cnoco6 no n.l, oTJiHHaionmficji TeM, hto Beicrop co#epEarr reHernHecKHH MarepHan, 

KOflHpyiODGQHH KOM6HHaHHK> 6&JIKOB HO nyHKT3M 2,3 HJIH 2,4 HJIH 3,4 HJIH 2-4. 

6. Cnoco6 no n.4, oTjranaiomHHCH tcm, hto Beicrop coaepacHT reHeTH^ecKHH Marepnaji, 
KOAHpyionmn TayMaraH, oTHOcamHHC* k rpynne PR5. 

7. Cnoco6 no n.4, OTJiHHaion^HCH TeM, hto reHeTHHeciara MaTepnan Ko^npyer 
ycTOHHHBOCTb k rpnoaM, BBi6HpaeMBiM H3 rpynma, cocTOHmefi H3 Phytophthora fragariae, 
Verticillium alboatrum, Mycosphaerella fragariae, Diplocarpon earliana, Dendrophoma 
obscurans, Botrytis cinerea, Sphaerotheca humuli. 

8. Cnoco6 no n.l, oTjranaiomHHCH TeM, hto TpaHC<l>opMaijHH BbiGnpaiOTCH pacTeHHH 
H3 rpynnw o#hoaojibhbix h OTyzjojiBHBix. 

9. Cnoco6 no n.l, OTjranaiomHHCJi TeM, hto jwx TpaHC<j)opMamiH BBiGnpaioT OTyaojibHoe 
pacrreHHe H3 rpyrniBi, cocToamefi H3: m6jiohh, rpynra, 3eMjnraHKH ca^oBOH h mopkobh. 

10. Cnoco6 no n.9, OTjmnaionpriHca TeM, hto jsjisl TpaHc^opMamin BBi6npaK)T pacrreHHe 
3eMJMHHKH ca^oBOH BH6npaeMoe H3 rpynnH coproB: Selekta, Chambly, Oka, Joliette, 
Yamaska, L'Acadie, L'Authentique Orleans, Rosalyne, Roseberry, Saint-Pierre, Donna, Enzed 
Levin, Enzed Lincoln, Vilanova, Durval, Redcrest, Bountiful, Redgem, Pelican, Primtime, 
Mohawk, Latestar, Winoma, OefiepBepic. 

11. Cnoco6 no n.l, OTJiHHaionjHHca TeM, hto KOjranecTBO maroB b nocra,zmftHOH 
KOKyjibTHBanHH 3KcnjiaHTOB BBi6HpaiOT b ,zmana30He OT 2 RO 5. 

12. Cnoco6 no n.l, OTjranaiomHHCH TeM, hto kojihhcctbo maroB b nocTa^HHHOH 
KOKyjn>THBaimn 3KcruiaHTOB BBi6npaK)T b #Hana30He ot 3 ao 4. 

13. Cnoco6 no n.l, OTJiHnaiomHHCH TeM, hto noflroTOBKy icaacaoH H3 nocneayioiipix 
napTHH 3KcnjiaHTOB bbhiojihhiot nocjie BpeMeHHoro HHTepBana ot 1 ao 5 cyroK. 
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15. Cnoco6 no n.l, oraHHaionjHHc* tcm, hto noATOTOBicy KaECAOH H3 nocJie/jyiomHx 
nap-ran 3KciuiaHTOB BfcmojmaioT nocjie BpcMeHHoro HHTepBaaa 3 cyTOK. 

16. CnocoS no n.l, oTjmnaiomHHCfl tcm, hto c r*ejn>K> noBwmeHHfl HH#ymipyeMOH 

pe3HCTeHTHOCTH K aOHOTHHeCKHM H 6HOTHHCCKHM CTpeCCatfl H3 COCTSBa CpeZOJ KOKyJTbTHBaHHH 

HCKmo^aioT peryjiHTopM poena. 

17. CnocoS no n.l, OTJiHHaiomHHca TeM, hto b cocraB cpeAH cejieiamH h pereHepamm 

BXOflHT TJS$ 9 HMK H KaHaMHICHH. 

18. Cnoco6 no n.17, oTJiHHaiomHHca TeM, hto KomjeircpamiK Tfl3 ot 1 no 10 mt/ji. 

19. Cnoco6 no n.l 7, onranaioiipiHca tcm, hto KOHuempamra TJP cocTaBJUieT 5 mt/ji. 

20. Cnoco6 no n.l 7, onrnHaionpcBcH TeM, hto KO^eHrpaixEui HMK ot 0 ao 2 mt/ji. 

21. CnocoS no n.17, OTJiHHaronjHHCH TeM, hto KOffljempamia HMK cocTaBjraeT 0,3 mt/ji. 

22. Cnoco6 no n.17, OTjmHaiomHHCH TeM, hto KomjeHTpamiH KaHaMHmma ot 10 ao 100 
mt/ji. 

23. Cnoco6 no n.17, oTJranaiomHHca TeM, hto KOHueBrrpamra KaHaMm^mia cocTaBjraeT 50 
mt/ji. 

24. Cnoco6 no n.l oTJiHHaiomnfica TeM, hto cooTHomeHne ajihhbi cpe3a h iuioma,zm 
3KcnjiaHTa h ot 0,1 mm / mm 2 ao 2 mm / mm 2 . 

25. Cnoco6 no n.l oTJiKHaiomnficn TeM, hto cooTHOineHHe ajihhbi cpe3a h miomaAH 

SKCIIJiaHTa COCTOBJMeT 0,5 MM / mm 2 . 
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Peftepar 

npHBO«HTCH ycoBepmeHCTBOBaHHMH mctoa arpo6aKTe P Hajn,HOH 
xpaHC^opMaimn h pereHepai^HH -rpaHcreHHMX pacreimH c noBtimeHHOH 
y ctohhhbo cTbio k $HronaroreHaM Ha npHMepe seivuwHHKH caflOBOfi. CymHocn, Merofla 

COCTOHT B TOM, HTO CnOCOG BKJUOTKUrr B Ce6» nOCTaflHHHyK) nOWOTOBKy, HHOKyjlHUHK) 

h KOKyntTHBanHK) 3KCiuiaHTOB. nowoTOBKa Kaa«OH H3 nocjieflyionmx napxHH 
3KcnjiaHTOB BHnojmaCTca nocjie BpeMeraoro HHxepBajia Heo6xo«HMoro jw* 
xpaHccpopMamra pacOTrejibHMX KJiexoK h $opMHpoBaHHs b jxhctobbk flHcicax 
HHflyimpyeMOH pesHcreHTHOCTH k a6HOTmecKHM h 6hothmcckhm cxpeccaM. 3to 
nosBOJiaer chhshtb creneHb Heicposa h KOUHHecxBO coMaKJioHajibHbix HSMeHemm y 
TpaHcreHHBix pacreHHH. 
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